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If Jack hadn't missed that page, 

his former client probably wouldn't _ 
be signing with his competitor at, <"S% 
this very moment. DS 


Jack probably won't be 
re-signing with his 
paging carrier. 


If you want to maintain good customer relations and expand your coverage area, nothing must come 
between your paging signal and your clients, like Jack. That's why Allen Telecom Systems Division 
developed the PageThru” 9OOMHz repeater. It’s the clear solution to overcoming obstructed signals 
in enclosed structures. 

Now you can guarantee optimum paging service in less than perfect environments such as 
hospitals, office buildings, airports and tunnels. Not only does PageThru restore lost signal strength, 
it provides an affordable alternative to installing expensive paging base stations. PageThru helps 
you gain a competitive advantage, maximize revenues and increase your subscriber base. It’s 
an investment that preserves your most valuable asset — your customers. Before your customers 


start to get impatient, boost your 30500 Bruce Industrial Perkwey 


signal with PageThru. To learn Cleveland, Ohio 44139-3996 
more about the capabilities of 216-349-8400 

this 9OOMHz repeater, call Ree 

AIG at 1-800-664-5274. rae 

And keep Jack. Your Wireless Connection.” 


Visit us at APCO, Booths 700-702. Circle (1) on Fast Fact Card 


The 10-site radio controller 


Gooseneck 
microphone 
optional 


optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line /four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response to a call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line, 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


= SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


m@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


™ RX ALL switch for monitoring 
all unselected lines 


@ Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


@ TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


@ = =Instant-PTT switches for each 
line 


m= Line-activity LEDs (function 
on all lines, selected or not) 


@ Heavy-duty 120/240-V,- power 
supply (also runs on 12 Vac) 
Options 


m@ DCA-3 external three-line 
adapter for DC-format lines 


® Gooseneck and desk micro- 
phones, headsets, footswitch 


m DTMF pad 
m Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


m= Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


ME GIA Ii 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 


Circle (4) on Fast Fact Card 


Clock/audio-level/ 
cross-mute display 
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Technology 


Volume 13, Issue 8 


features 


10 Microprocessor control 
serves Wisconsin comm 


center 

David A. Binns 
Microprocessor-based commu- 
nications control equipment and 
software for designing screens 
and defining operating limits 
gives users the ability to make 
modifications without the ex- 
pense of vendor assistance, 


Managing antenna sites 
Richard J. Reichler 

The common denominator for 
obtaining the desired and required 
service starts with having a site 
manager who wants to provide 
the best service and facilities. 


Servicing pagers: 
45MHz receiver boards 
David Ludvigson 

Part 17—Here are some details 


about the inner workings of 


UHF Bravo Plus and Bravo 
Express receiver circuitry. Use 
an “unknown” feature during 


the circuit boards. 


Removing radio equip- 
ment from vehicles 
Roald Steen 

When vehicles are retired from 
service, their radio equipment 
often can be salvaged for reuse. 


APCO conference 
preview/guide 

Review products and services 
that will be exhibited at the 
show, and request information 
via the Fast Fact Card. 


On the cover: Saddle Peak, Malibu. CA, in- 
cludes an antenna site with a 150-foot self- 
supporting tower at 2.836 feet above mean sea 
level. Photo courtesy of Meridian Comnuinica- 
tions, Calabasas, CA. 
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Uniden changes 220MHz prod- 
uct marketing strategy. 
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Icom America and Tekk are 
the “Readers” Choice.” 
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ou) Keep Voice 


OMMUNICAION 


Call 1-800-276-8799 


ae 


LEAN CRY pT 


ONLI TTY 


DME 9600 Dual Mode Encryptor 


Final: security-conscious public 
safety, government and corporate 
users can feel confident that sensitive 
voice communications are kept 
private with the DME 9600 Dual 
Mode Encryptor from Transcrypt 
International. The DME 9600 is the 
only product of its kind to offer both 
digital voice encryption and analog 
voice scrambling—at an affordable 
price. Plus, the DME 9600 offers 
these features: 


e RSA’ Public Key Exchange elimi- 
nates the need for manual key 
management procedures. 

® Digital encryption mode ensures 
privacy between desktop phones. 

¢ Analog scrambling mode ensures 
private communication with 
secured cellular, portable phones. 

© Compatible with other Transcrypt 
landline and cellular security 


products. 


TRANSCRYPI 


GN TCR RON: ACE tL ON A tT 


A WORLD LEADER IN WIRELESS AND SECURE COMMUNICATIONS 


4800 NW Ist Street, Lincoln, NE 64521 USA 
(402}474-4800 « FAX (402)174-4858 


Circle (5) on Fast Fact Card 


® Installs simply by plugging in line 
with handset. 
© Activated by single button. 


Learn more about the new 
DME 9600 Dual Mode Encryptor 
and Transcrypt's complete line of 
voice privacy products. Call 
1-800-276-8799 (outside the USA, 
call 001-402-474-4800) and ask for 
the VOICE PRIVACY DESK. 


EK -ditorial 


Spectrum refarming splits channels, lowers power limits—as a start 


What did you expect from the FCC 


, 


about spectrum refarming? Channel- 
splitting? Power reductions? Trunking? 
Conversion from FM? User tees? Spec- 
trum auctions? Forced migration to public 
networks? 

Well, channel-splitting and power re- 
ductions are a certainty. according to rules 
that the commission adopted in June. As 
for the rest. we'll have to wait and see the 
results of a Further Notice of Proposed 
Rulemaking. 

Where channels now are listed every 
30KHz in the [S0MHz-174MHz band, 
channels will be listed every 7.5kHz. 
Where channels now are listed every 
25kHz tn the 421IMHz-430MHz, 
450MHz-470MHz and 470MEI7—5 | 2MHz 
bunds, channels will be listed every 
6.25kHz. “Users will have the flexibility 
of uggregating up to the equivalent of four 
narrowband channels. provided that spec- 
trum-etficient technology is employed 
(c.g, 4- TDMA in 25kHz)." an FCC docu- 
ment reads. “This approach will enable 
users to employ the most spectrally effi- 
cient technology available, while causing 
the least amount of disruption to their own 
and existing operations. This channeling 
plan establishes a channelization frame- 
work that is flexible and technology- 
neutral,” 

Equipment type acceptance rules will be 
used to manage the transition to narrower 
channels. Type acceptance rules govern the 
sile of manufactured radio equipment. As 
of Aug, 1. 1996, new type accepted equip- 
ment must be designed to operite on chan- 
nels of 12.5KHz or less. or on 25KHz chan- 
nels if the narrowband efficiency standard 


is met. Multimode equipment that oper- 
ates on 25kHz channels will be allowed if 
it is also capable of operating on 12.5kHz 
or narrower channels. 

As of Jan. 1, 2005, equipment capable 
of operation on 6.25KHz or narrower chan- 
nels is specified. with similar flexibility to 
use 25kHz and 12.5kHz multiple-access 
channels and multimode radios. 

Limits based on a combination of effec- 
tive radiated power (ERP) and antenna 
height will be imposed and will be based 
on the size of each stution’s service area, 
The stated objectives are to reduce the 
incidence of over-powered systems, to re- 
duce background noise, to provide techni- 
cal flexibility and to increase channel re- 
use. In many cases, though. the limits will 
require expenditures for additional base 
stations to maintain adequate radio cover- 
age. The additional cost may drive more 
private radio users onto public networks. 
which might be un unstated objective. 

The spectrum refarming issues that the 
FCC did not decide on in June may have 


Radio service consolidation 


The FCC has directed the radio com- 
munications industry to submit a plan 
that would consolidate the more than 
20 private land mobile radio services 
into as few as two to four. One service 
would include all public safety users. 
“Consolidation of the service groups 
will provide for more efficient alloca- 
tion of the increased capacity created 
by the introduction of more efficient 
technology,” an FCC statement on the 
subject reads. 

A “radio service” exists as a body of 
FCC rules that identify who is eligible 
for radio licenses. The rules specify for 
what purpose the radio equipment may 
be used, the equipment’s operating lim- 
its, and, perhaps most important, the 
frequencies that can be licensed. 

Take the Police Radio Service, for 
example: “Any territory, possession, 
state, county, city, town, and similar 
government entity, including a govern- 
mental institution authorized by law 
to provide its own police protection, 
is eligible to hold authorizations in 
the Police Radio Service to operate 
radio stations for transmission of 


a greater effect than channel splitting and 
power limits on the ability of private radio 
users to derive value from their systems. 

First, the FCC wants to receive com- 
ments on the idea of introducing channel 
exclusivity where channels now are shared 
and allowing licensees to lease excess Ca- 
pacity on exclusive channels. Such a plan 
would turn some private networks into 
public networks. 

Second, the commission asks for com- 
ments on the idea of charging fees to all 
except the public safety users on private 
radio frequency bands. The fee would be 
based on the estimated value of the spec- 
trum, calculated on the area and popula- 
tion covered and the amount of spectrum 
used. 

Third. the FCC wants your opinion 
about creating geographic overlay licenses 
and using competitive bidding to assign 
them, Competitive bidding would serve as 
an alternative to user fees. 

Spectrum refarming has barely begun. 

—Don Bishop 


communications essential to official 
police activities of the licensee.” 
(FCC regulations.) 

Consolidation of radio services may 
cause some trade associations to go 
out of business and others to merge. 
Having fewer trade associations may 
strengthen the industry’s voice in 
Washington, where the now- 
fragmented land mobile radio indus- 
try competes with others for radio 
spectrum. It may lead to competition 
among frequency coordinators, at least 
partly satisfying those who object to 
the current monopoly certification of 
certain trade associations to coordinate 
frequencies for their associated ra- 
dio services. 

With certain exceptions, license ap- 
plicants must submit their paperwork 
and a fee to a specific coordinator that 
does preliminary work for the FCC in 
confirming the applicant’s chosen fre- 
quency or an alternative. Competition 
might reduce the fee; presently, appli- 
cants have no choice but to pay the 
coordinator’s price. 
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When 

ou think 
otorola, 

think 

800-505-TEST. 


To serve you, our valuable 
customer, more efficiently 
than ever before, we have one 
easy-to-remember telephone 
number. Now, for expedited 
product and pricing information, ‘ 
technical assistance, to 
schedule a demo, or to receive 
literature or a customized quote 
by FAX, simply call: 
800-505-TEST. 


Because 

of our 
increased 
customer 
distribution 
network, the 
entire family 
of Motorola Communications 
System Analyzers is closer to 
you — and more convenient - 
than ever before! 


We look forward 
to hearing from 
you - and we 
stand ready 

to be of service. <—s - 
Now. And for eacasces | 
years to come. 0s 


(MA) MOTOROLA 


Communication Test Equipment 

P.O. Box 2606 
M/D H-1192 qt 
Scottsdale, AZ 85252-2606 — 
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C alendar 


August 
13-17—Association of Public-Safety Communications Officials—In- 
ternational National Conference, Detroit, Contact: 800-949-2726. 


September 

21-23—Personal Communications Showease, sponsored by the Per- 
sonal Communications Industry Association (PCIA). Orange County 
Convention Center, Orlando, FL. Contact: 800-326-8638. 


October 

16-18—International Conference on Power Requirements for Mobile 
Computing and Wireless Communications, sponsored by BIS Stra- 
tegic Decisions, Santa Clara Westin & Convention Center, Santa Clara. 
CA. Contact: 617-982-9500. 5 

18-20—International Wireless Communications Expo/Fall has been 
canceled, 

19-20—AMTEX, the American Mobile Telecommunications 
Association's Marketing and Technology Conference and Exposition, 
Hilton, Walt Disney World, Orlando, FL. Contact: 202-331-7773. 

26—ERA Communications Trade Pair, Ala Moana Hotel. Honolulu, 
Contact: 310-287-1218, 

29-Noy, |—Wireless Apps, sponsored by the Cellular Telecommunica- 
tions Industry Association, The Mirage Hotel, Las Vegas. Contact: 
202-785-008 | - 


November 
7-9—Wireless World Conference and Exposition. sponsored by Cellu- 


17—Radio Club of America, Communications Symposium. 86th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Ron Formella. 201-652-6811. 


1996 


January 

17-19—Mobile Communications Conference, sponsored by Frost & 
Sullivan, Westin Galleria Hotel, Dallas. Contact: Amy Amell, 415- 
961-9000. 


March 

17-20—Energy Telecommunications and Electrical Association, Dal- 
las Convention Center, Dallas. Contact: 214-235-0655. 

23-25—Wireless ‘96, sponsored by the Cellular Telecommunications In- 
dustry Association, Dallas. Contact: 202-785-0081. 


April 
24-26—International Wireless Communications Expo/Spring, Lis 
Vegas Convention Center, Las Vegas. Contact: 800-828-0420, 


May 
29-31—Radiocomm, Metro Toronto Convention Center. Toronto. Con- 
tact: 613-233-4888. 


June 
24-27—Supercomm, sponsored by USTA and TIA, Dallas Convention 


Mobile Radio Technology 


far Business and Mobile Radio Technology magazines. Moscone Con- 
vention Center, San Francisco. Contact: Chris Lotesto. 800-458-0479, 


Center, Dallas. 


8-12—Communications Marketing Conference, sponsored by the Com- 


munications Marketing Association, Albuquerque. NM. Contact: 


Bernie Brownson, 303-371-8182. 
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POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx7%"W x 9%"D) or the SL-11R (2% "Hx7"Wx9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 


dda lind 


ce 


a iIirng 


7 


d 


bE 


od 
* 
a 
= 
7 
Z 
* 
i 
cl 
Ed 
i 
= 
cd) 
a 
_@ 
>| 


16) 
i 
\ 
HIN 
> 
> 


S 


ASTRON 3i,000 271 


CORPORATION Facsimile: 714/458-0826 


8eages 


dda irtd 


Circle (7) on Fast Fact Card 


8 


echnically speaking 


Analyzing two-port devices using S-parameters 


By Harold Kinley, C.E.T. 


Using scattering = parameters, or 
S-parameters, any two-port device can be 
analyzed and treated as a black box with 
an input port (1) and an output port (2). 
By studying the S-parameters, much can 
be learned about the behavior and opera- 
tion of the two-port device. The device 
can be an active or passive component, or 
both. The measurements consist of both 
magnitude and phase angle. No matter how 
simple or complex a two-port device may 
be, it can be analyzed using S-parameters. 


Su Forward reflected 

Figure | below explains the S-parameters 
that we will explore. In Figure 1A, the 
parameter $i; consists of the forward 
voltage wave and and the reflected volt- 
age wave. Remember. S-parameters have 
magnitude and phase. If we are to com- 
pare the reflected voltage with the for- 
ward voltage. we must also consider the 
phase angle, 

In Figure [A, the parameter Si) is a 
measure of the impedance match or mis- 
match at the input port. The incident sig- 
nal voltage is applied to the input port (1) 
and the reflected signal voltage is mea- 


(A) 
FORWARD 
———__ > 


<< 
REFLECTED 


TRANSFER 
< 


REVERSE 
<—— 


—_—_> 
REFLECTED 


Figure 1. Figure 1A illustrates the forward- 
reflected Si:-parameter. This is equivalent to 
the reflection coefficient or return loss at the 
input port (1). Figure 1B shows the reverse- 
transfer S;2-parameter. It is the equivalent of 
isolation. Figure 1C shows the forward- 
transfer S2:-parameter. It is equivalent to gain. 
Figure 1D shows the reverse-reflected Sz- 
parameter, It is the reflection coefficient or re- 
turn loss at the output port (2). 


sured at the input port (1); thus, the ex- 
pression, Si). All S-parameters can be 
expressed either as a numerical factor or 
in decibels. 

At the input port (1) in Figure 1A, the 
reflected voltage divided by the forward 
voltage is Su. This quotient is equal to 
the reflection coefficient, T. from 0 to 1. 
This coefficient also can be expressed in 
decibels as 20/ogf. This quantity is equal 
to the return loss at port 1. So, Si is equal 
to the reflection coefficient or the return 
loss at port |. depending on how it is 
expressed. 


Siz Reverse transfer 

The $i2-parameter is illustrated in Fig- 
ure 1B. This coefficient is a measure of 
the amount of signal transfer from port 2 
to port 1. Typically, port | is considered 
to be the input port, and port 2 is consid- 
ered to be the output port. Some circuits 
are bidirectional; that is, it makes no dif- 
ference which port is the input or the 
output. The signal transferred between the 
two ports is equal in either direction. 

However. in the case of an amplifier, 
with port | the input and port 2 the output, 
the signal transfer from port | to port 2 
would be different from the signal transfer 
from port 2 to port |. The signal transfer 
from por 2 to port | would be a measure 
of the amplifier’s isolation. Again, the 
amount of signal transfer can be expressed 
in decibels or as a multiplication factor. 


Sx Forward transfer 

Sz is a measure of the transfer of signal 
from port | to port 2, (See Figure 1C.) If 
this circuit is an amplifier, the Sz param- 
eter would be a measure of its forward 
gain. This gain can be expressed as a mul- 
tiplication factor or in decibels. 


S2 Reverse reflected 

The Sx parameter is a measure of the 
reflected signal at the output port with the 
incident signal applied at the output port. 
(See Figure 1D.) It can be considered to 
be a measure of the impedance match or 
mismatch in the reverse direction. As in 
the case of the input port (S11), when ex- 
pressed as a factor from 0 to 1, this factor 
is equal to the reflection coefficient, [. 
When expressed in decibels. 20/og/. this 
value is equal to the return loss. 


Examples 

Probably the best way to understand S- 
parameters is to examine a few examples. 
Any two-port device, no matter how 
simple or complex, can be analyzed with 


Su = Sa = 0.5 = —6.02dB 


1000 «2 


Sr = Sz = 0.5 = —6.02dB 


Figure 2. Figure 2A shows a 1009 two-port 
device being tested for the Si and Sx param- 
eters. Notice the connection of the termina- 
tion and the generator. Figure 2B shows test- 
ing for the Siz and Sz parameters. Notice that 
the generator and termination are reversed 
from Figure 2A. 


S-parameters. In Figure 2 above, a simple 
resistor is a two-port device. It can be 
analyzed with S-parameters just as any 
other two-port device. 

When analyzing two-port devices with 
S-parameters, be sure to terminate the 
measure port with an impedance equal to 
the system impedance. Also, the source 
impedance (generator) must equal the 
system impedance, The discussion in this 
column assumes a system impedance of 
502. 


Referring to Figure 2, to measure the 


forward-reflected S\:-parameter, the signal 


is applied to port | and measured at port |, 
To measure the fonward-transfer Su-param- 
eter, the signal is applied to port | and 
measured at port 2. (See Figure 2A.) The 
100Q) resistor in series with the 500 load 
yields a 1S0Q impedance as seen at the gen- 
erator output at port 1. The VSWR is then 
3:1 (150/50). Si, the reflection coefficient, 
Pr, is then equal to (S—1)(S+1), or 0.5, 


(continued on page 68) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission. Spartanburg, SC. He 
is the author of Standard Radio Communica- 
tions Manual: With lastrimentation and Test- 
ing Techniques, Prentice-Hall. J985. He is a 
member of the Radio Club of America. 
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Performance 
heard 


‘round the 
world. 


Perfecting the quality of mobile communications is not 
a sideline at Centurion. It is a commitment that has earned 
the trust of countless customers around the globe. 
Durability. Mechanical integrity. A measurable standard 
of quality. These are just a few reasons why more people 
every day choose to communicate with Centurion 
antennas, batteries and battery packs. They perform as 
promised. 

Competitive pricing. Timely deliveries. Engineering 
support. More reasons why Centurion is the talk of the 
industry, worldwide. 

As communications technology continues to evolve, 
rest assured Centurion will be in the forefront, providing 
world class products for a global marketplace. 

For the name of the Centurion distributor nearest you, 
call (800)-228-4563. 


P.O. Box 82846 
Lincoln, Nebraska 68501 
(800)-228-4563/(402) 467-4491 
FAX (800) 848-3825/(402) 467-4528 
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Microprocessor control serves 


Wisconsin comm 


center 


Microprocessor-based communications control equipment and software for 
designing screens and defining operating limits gives users the ability to make 
modifications without the expense of vendor assistance. 


The Eau Claire, WI, City-County Emergency Communications Center workstations are capable of 
independent operation, thanks to individual microcontrollers. Center employees designed the CRT 
screen layouts themselves, 


By David A. Binns 


In Eau Claire, WI. the City-County 
Emergency Communications Center pro- 
vides dispatch services to 14 public safety 
agencies including E9-1-1, law enforce- 
ment, fire protection and emergency medi- 
cal communications. To meet growing 
needs for communications services, the 
center has completed a full equipment 
upgrade, replacing mechanically switched 
consoles that were installed in 1977, The 
new installation meets increased response 
requirements and provides emergency 
communications services required by ad- 
ditional county agencies. 

The new communications control sys- 
tem uses independent microcontrollers, 
making individual workstations capable of 
independent operation, With either mouse 
or trackball peripherals, the control sys- 
tem uses two software programs, one for 
sereen design and one to define operating 
limits, 

Communications center employees de- 
signed distinctive screens that are unique 
to the center's operations. Dispatching in 
i countywide environment for 14 agen- 
cies demands a number of custom appli- 
cutions, These applications were devel- 
oped by the center's staff with guidance 
from my employer. 

Larry J, Agema, the center’s director, 
said that when the console furniture and 
electronics were delivered, the screens al- 
ready had been plinned and created on the 
center's personal computers (PCs), The 
results were easily transferred to the new 


Binns is vice president. marketing, at Modular 
Communication Systems (Moducom), North 
Hollywood, CA. Moducom makes the Ultra-Com 
Pro microprocessor-based communications con- 
trol system and the Screenmaker screen design 
and Customizer operating software described in 
this article 
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Repeater amplifiers, also known as RF signal boosters, extend 
LE radio coverage into areas where abrupt propagation losses prevent 
reliable communication. We are a leader in the specialized, 
multidisciplinary field of repeater amplifier system design and 
manufacturing. We have the distinction of being the first American 
manufacturer that offered complete, fully integrated repeater 
amplifier systems. 

Since its deployment in 1980, our first system has provided 
uninterrupted radio service deep inside a coal mine in the Midwest. 
Thousands of units are in use around the world, as a vital part of 
two-way radio, paging, radiotelephone, data transmission, telemetry 
and control systems operaling on frequencies from 132 to 960 MHz. 

i Applications include communication systems for major inter- = 
Model No. 60-38-02-OLC-CF-XX ational airports, high-rise buildings, subway systems, copper and Model No. 61-65-91276 
VHF one way repeater amplifier coal mines, aircraft carriers, nuclear reactor containment buildings. YHF two-way repeater amplifier 

(with output level contro! and the tunnel under the English Channel. (With output level control and 

and crystal filter) high-isolation combline filters) 


TX RX SYSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 


TELEPHONE 716-549-4700 FAX 716-549-4772 [24 HRS.) 
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equipment. Any necessary changes were 
simple to make with the screen design and 
operating programs in the new software, 

The communications control system al- 
lows the user to change and modify soft- 
ware to accommodate Eau Claire's opera- 
tional requirements. The software, which 
uses off-the-shelf database technology, is 
more “user-friendly” compared with other 
video-based systems that were considered, 
“The center's selection criteria,” Agema 


said, “included cost-effective equipment 
and the capacity to serve a growing com- 
munity in the face of shrinking budgets. 
Equally important was the acceptance 
of the new system by dispatch center 
personnel.” 

The control system is based on 80486 
microcomputer chip PC technology, 
supported by Intel's 16-bit 8097 
microcontroller. 

“Because the user can configure the 
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Join the hundreds of dealers who 
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Favorable Pricing 
Call for quotes 


Fast Delivery 
Same day shipping on many items 
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Compare our audio quality 
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Sonic Communications, Inc. 
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Tel; 603-878-1944 * Fax: 603-878-1773 
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software,” Agema said, “less assistance is 
required from the supplier to improve ef- 
ficiency in the operating environment for 
dispatchers and technicians.” 

A number of vendors were sent a re- 
quest-for-proposal (RFP) that included the 
possibility of a video-based system. Al- 
though a mix of push-button and cathode- 
ray tube (CRT) was considered, the center 
decided to use full CRT technology. 

The purchase decision was based on a 
unique point-based system. Bids were 
sought from prospective vendors that 
could supply CRT-controllable dispatch 
consoles. Points then were assigned to 
various parts of the proposals, and the 
point totals were divided into the purchase 
price. This process ensured that the high- 
dollar bidder had the same chance at suc- 
cess as the low bidder. 

“The new dispatch workstations over- 
come limitations that the mechanical 
switching consoles could not,” Agema 
added. “The system is expandable almost 
instantaneously on installation of the new 
radio channels. Newly installed channels 
can be created by a staff member using 
the screen-design software—a_ tech- 
nician’s services are not required.” 

Another important consideration was 
the use of “hot standbys” for the power 
supplies and main processors. This fea- 
ture provides a level of redundant opera- 
tion that is monitored and reported in print 
by the console controller. The old equip- 
ment could not diagnose its own malfunc- 
lions, so a technician had to investigate 
every failure. If the performance of the 
new dispatch consoles deviates from the 
norm, a printer produces a hard-copy re- 
port, an alarm sounds at the dispatcher 
console and a visible message explains to 
the dispatcher what has taken place. 

Training was started by familiarizing 
workers with the screens, working off-line 
to see the results of their efforts and to 
fine-tune the screens in response to their 
comments. Additional training was pro- 
vided for the technical staff to facilitate 
on-going maintenance. Agema said that 
the employees’ success in learning the 
system can be attributed largely to the 
software's “user-friendliness.” 

In the past, the communications center 
could only guess at the level of activity on 
the communications systems. The com- 
puter-controlled dispatch system provides 
accurate transmission-and-receive reports 
from all active channels, This information 
is invaluable when it is necessary to docu- 
ment the need for additional staff. 
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MODEL LT-2 


/ he all new LT-2 can be connected to any service 
monitor or scanner and displays user 1D and home re- 
peater of all users received on any LTR® input or out- 
put channel, In addition, all subaudible decoded data 
is available on the standard RS-232 serial output port. 


The optional LT-2P application program for your IBM 
PC compatible provides a wealth of system data which 
can be viewed anywhere within mobile or system 


range. Here's a sample... 


When Monitoring an LTR® Output Channel: 
¢ Stores/Displays History of System Usage 
¢ Displays Current User ID and Home Repeater 
* Displays all handoff information 


* More 


When Monitoring an LTR® Mobile Direct: 
* Shows Current User ID and Home Channel 
* Displays DTMF originating from mobile 
« More 


Statistics available when computer is connected: 
¢ Usuge Time and Date per User 
¢ Hits per User 
* More 


Note: Some information is limited to users homed 


on repeater being monitored. 


call Ray Dashner «800-545-1349 


today for the complete story! 
Made in U.S.A. 


In Canada: Cartel (800) 663-0070 Easteom (800) 263-2323 


Connect Systems Inc. 


2259 Portola Rd. Ventura, Ca 92003 
Phone (8115) 642-7E84 Bax (ROS) 642-7271 


foyste nd taateriink ef Commest Systems Inc DTR is a regestered tnidemark of bob dedesen Comp, 


Communications Decoper Unit 


® crcss 
® ocs 
; 2 @ Power 
d =. Connect Systens Inc 


MODEL CD~1 


Tie CD-1 Displays al] CTCSS, DCS and DTMF codes 
on the channel you are monitoring. DTMF 
sequences (up to 128 digits) are stored and replayed 
slowly so that you can observe fast ANI codes. 
Only one connection required to any service 
monitor or scanner. Thousands in use worldwide. 


* 50 CTCSS Codes 
* 104 DCS Codes 
* 16 DTMF Digits 
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I he all new CD-2 is operationally identical to the 
CD-1 with the addition of an RS-232 serial port. 


The optional CD-2P application program allows your 
IBM compatible PC to store and display the follow- 


ing as it occurs, on the channel you are monitoring... 


« CTCSS Code * Time and Date per 


* DCS Code naeEe 
* DTMF sequences *Download and printout 
all programming data 
* Hits per DCS/CTCSS from your TP-154 and 
Code TP-154 PLUS tone 


* Airtime per DCS/ panels 
CTCSS Code wae 
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Managing antenna sites 


The common denominator for obtaining the desired and required service 
starts with—and heavily depends on—haying a site manager who wants to 
provide the best service and facilities. 


By Richard J. Reichler 


For radio communications equipment to 
perform properly, the antenna sites must 
be effectively managed. A radio system 
operator first becomes involved with site 
management when planning the system 


par Oe be 
Saddle Peak, 
feet above mean sea level. 


and its installation, and later when com- 
plying with installation standards and con- 
tinuing with maintenance, 

Whether supplied by the site manager’s 
staff or by subcontractors, successful man- 
agement requires expertise in various spe- 
cialties. including RF propagation, 


intermodulation interference. RF hard- 


re = 


Malibu, CA, includes an antenna site with a 150-foot self-supporting tower at 2,836 


ware, environmental regulations, zoning. 
tower maintenance, air conditioning, com- 
mercial power, standby power, grounding 
and security systems. Gone is the time 
when new occupants at sites were told 
“Just find a place on the tower and in the 
building.” 

Site managers now maintain detailed 
plot plans and charts showing the exact 
location and technical data of every piece 
of equipment in the buildings and on the 
towers. The technical data include frequen- 
cies. oulput power levels, effective radi- 
ated power (ERP) and other useful infor- 
mation. Site management employees work 
hard to select specific locations in the 
building and on the tower to maximize 
performance and minimize interference. 
Computerized intermodulation studies arc 
used to look for and to eliminate potential 
interference problems. Most knowledge- 
able site users insist on this increased level 
of management, 


Installation standards, enforcement 

Strict standards for installation must be 
set and enforced by the site manager 10 
keep a site working well for all users. 
These standards normally require equip- 
ment identification labels and special 
hardware, 

Identification labels are essential at 
shared facilities. Labeling extends beyond 
FCC requirements, especially regarding 
antennas and cables. Many managers re- 
quire each transmission line to be marked. 
This marking helps technicians to locate 
the correct line to be observed and worked 
on, One technique is to apply colored tape 
at various points using a three-color com- 
bination unique to cach cable. Posting an 
emergency contact name and telephone 
number on your radio equipment can be 
helpful if a visiting technician should de- 
tect a problem with it. 


Reichler is vice president of Meridian Communi- 
cations, Calabasas, CA, a telecommunications 
site management company, He is a member of 
the Radio Club of America. 
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America is asking for a radical change. Some 
are even suggesting a revolution. A return to the 
basics. Where decisions are based on common sense 
_ and fact. 

And the fact is, you owe it to yourself to look 
into the Patriot story. Not only is Ritron the best, 
small, 2-way radio company in the world today, but 
our Patriot line has become America's marketshare 
sweetheart. If it were an oil well, it would be a 
gusher. 

And like all Patriot radios, it's priced to earn 
you, THE DEALER, a high profit. By anyone's 
definition, the Patriot has been a tremendous success 
for our dealers. Not only has the Patriot line grown 
to meet the demands of more and more customers, 


You Say You Wan 
Revolution. 
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but as a result, has become the high quality, low cost 
industry leader. 

The word about Patriot is spreading. Like any 
company with rocketing marketshare, we're looking 
to further expand our numbers. A limited number of 
Patriot dealerships are still available. 

If you'd like to know more about the growing 
ranks of Patriot, call us at 1-800-USA-1-USA or 
FAX (317) 846-4978. 

The Revolution begins... 


PATRIOT. 


BY RITRON 
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Mobile 
Communication 
Installation 
Systems That 
Work 
With You. 


Tired of fighting with 
poorly designed consoles? 
Help is here. SMC consoles 
are built tough; they won't 
shake or wobble. SMC’s sys- 
tems allow you to decide 
where to place radios, MDTs, 
computers. switch panels and 
cup holders. You talk - and 
SMC listens. Our company 
and our products work with 
you. For additional informa- 
tion contact: 


suc] ELECTRO-MOUNT 


P.O. Box 1607 e Tomball. TX 77377 
1-800-527-1079 @ Fax: (713) 356-0099 


Circle (13) on Fast Fact Card 


Mobile Radio Technology August 1995 


Hardware standards help to minimize 
interference. Interference-alleviating de- 
vices such as cavily filters and isolators 
normally are required, and standards may 
include minimum isolation levels. Expect 
to use double-shielded cable and to tie the 
radio system into the facilities’ grounding 
system at appropriate points. Usually, 
stainless-steel or hot-dip galvanized 
mounting hardware is required. 

Other hardware standards may involve 
system component reliability, environmen- 
tal control and safety. Additional require- 
ments help to minimize tower wind load- 
ing and to reduce damage to the buildings, 
towers and other structures, 

In addition to periodic routine site in- 
spections, a site management employee 
must visit during or soon after each instal- 
lation and removal to inspect the work and 
to enforce the standards. Some site users 
may complain about the expense and in- 
convenience that strict standards may 
cause: nevertheless, all users sharing a site 
facility will be grateful and appreciative in 
the long run for strong standards and en- 
forcement. 


Priority management activity 

Good management means more than 
inspecting radio hardware installations and 
removals. The manager should keep up 
with state-of-the-art techniques and equip- 
ment to improve the facilities. Site man- 
agement includes maintenance efforts to 
reduce interference and to maintain secu- 
rity, environmental control, power circuits, 
towers and equipment rooms. 

To reduce potential intermodulation in- 
terference, towers are inspected and main- 
tained by removing abandoned antennas 
and cables, eliminating rust and correcting 
other situations that could cause 
intermodulation interference. Equipment is 
monitored and inspected for degradation 
that could harm other users’ communica- 
lions, not to Mention the equipment’s spe- 
cific user. 

Keeping facilities secure involves vari- 
ous procedures, including using strong 
doors, locks, fencing and alarm systems. 
Site managers periodically change locks 
and combinations. They are careful when 
granting access to a facility and in respond- 
ing to changes in users’ employee rosters. 
Security systems that can be programmed 
by remote control are available to restrict 
entry into individual rooms. The door locks 
respond to individual keys. The system 
records who accesses each door by date 
and time, 

Sensitive equipment needs a proper en- 
vironment. Site management employees 
periodically maintain the air conditioning 
to keep the temperature and humidity in 


the right range and to reduce dust. The 
manager periodically reviews the air con- 
ditioning capacity in view of changing cir- 
cumstances. Also, site employees inspect 
and correct other room equipment such as 
the cable port hole entries and door seals 
10 be sure they are kept weatherproof, 

Site Management employees see to it 
that power distribution systems and 
standby power generators are well- 
maintained. Managers make sure that gen- 
ecrators are periodically exercised and fu- 
eled. Generators are run and tested under 
full load: their capacity is increased when 
needed 

Towers are inspected and maintained 
regularly to keep the buses, tower mate- 
rial, guy wires, bolts. paint, lighting, 
grounding, climbing ladders and cable 
routing hardware in proper condition, 
Also, the status of the mounting of the 
antennas and cables is checked: site users 
might be expected to make any needed 
repairs. The tower wind loading ts studied, 
and then modifications are made as 
needed. 

In addition to maintaining security, en- 
Vironmental and power system compo- 
nents in the equipment rooms, managers 
paint, dust and clean them regularly. They 
maintain fire suppression systems and re- 
place light bulbs. 


Remote site monitoring and control 

Systems for remote site monitoring and 
control keep improving and are becoming 
more cost-effective. Many systems have 
been available for monitoring tower light- 
ing. It now may be economically practical 
for the site manager to remotely monitor 
room temperature, the power source and 
fossil fuel levels, as well. Such extensive 
monitoring may augment or replace exist- 
ing security systems. Site managers can be 
alerted immediately to an alarm condition 
or cain query the systems to check the cur- 
rent status of a function. The site manager 
also might use these systems to control 
facility equipment such as air conditioners 
and generators. 


Future needs 

When site needs change or increase, the 
site manager can assist, Many managers 
can help to modify or to expand an exist- 
ing facility, or to develop a new one, These 
efforts require a Knowledge of government 
regulations, lease negotiation and facility 
design and construction. 

The common denominator tor obtaining 
the desired and required service starts 
with—and heavily depends on—having a 
site manager Who wants to provide the best 
service and facilities. 
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Communication flaws can 
be serious at a major 
medical center. 


That's why Loma Linda 
University Medical Center, 

in. California's bustling San Bernardino County, 
called in the specialists: Area E Communications, 
local experts. And Celwave Distributed 
Communications Systems, national experts. 


The diagnosis: urgent changes were needed. 
LLUMC’s wireless system was faltering 
Scattered equipment and excessive cabling 
were near the end of their service life. Inefficient 
eneray distribution and cross-band conflicts 
reduced signal range and penetration. Paging 
transmitters failed frequently. 


Compounding the problems: An ultra-hostile rf 
environment. A sprawling campus with dozens 
of buildings. A main building with many wings, 
walls reinforced with steel radiation shields, and 
below-ground floors. A heavily populated area, 
Mountainous terrain, And dozens of LLUMC 
user groups. 


But the specialists, in a months-long operation, 
restored the aging system to vibrant, fully 
functioning health. Among a multitude of 
improvements, they replaced obsolete 
equipment...reconfigured cable routing to 
reduce footage by 40%...established additional 
base stations...and simplified the multi-band 
configuration supporting medical staffers, 
security, maintenance and other users. 


They moved the main building's repeater 
up-ward seven floors, and switched from cable 
to antenna...installed isolators on selected 
transmitters...integrated specialized coaxial 
relays into the paging system...and consolidated 
widely dispersed rf equipment at a single site. 


Outside, they situated remote base stations 
for optimal performance...and replaced 20 aging 
metal antennas with fiberglass models. 


Today, LLUMC communicates clearly over a 
30-mile radius instead of five. Dr. Morton gets 

his messages on time, every time. And Celwave 
Distributed Communications Systems, specialists 
in diagnostic engineering, stands ready to cure 
your most serious ailment. 


In the meantime, take two aspirins. And call 
us in the morning! 1-8CO0-CELWAVE 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


2 Ryan Road, Mariboro, NJ 07746-1899 
(908) 462-1880 * Fax (908) 462-6919 
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Servicing pagers: 
450MHz receiver boards 


Part 17—Here are some details about the inner workings of UHF Bravo 
Plus and Bravo Express receiver circuitry. Use an ‘unknown’ feature during 
extensive troubleshooting of the circuit boards. 


By David Ludvigson 


The lady came up to me quietly with 
a furtive look. “Can you fix this?” she 
whispered. 

I looked at the pager in her hand. It was 
a Bravo Plus, or at least the circuit boards 
that make up the Bravo Plus. Neatly sand- 
wiched between the front lens and the light 
diffuser were the remains of the liquid 
crystal display (LCD), its Mex-strip curl- 


Ludvigson is a techniciin in Houston, 
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Figure 1. Step 1: Turn the pager off. Remove the battery clip at the 
bottom of the case, and remove the battery. insert a jeweler’s screw- 
driver at the edge of the diffuser lens to remove it. 


+ BATTERY 
CONNECTOR 


ing lazily at the bottom of the case. 

Rule 7, When disassembling a Bravo 
Plus to make any repairs, remove the dif- 
fuser lens by placing a jJeweler’s screw- 
driver between the screw retaining post 
and the edge of the diffuser lens, and gen- 
uy “rock” the screwdriver to release the 
friction-fit part. Forcing the circuit boards 
out of the case without performing this 
step results in much unneeded cost and 
frustration! 

Logic and receiver board removal then 
may be accomplished by the same tech- 
nique used for the Bravo pagers. (See Fig- 
ures | and 2 below.) 

The NRE series of Motorola Bravo Plus 


LIFT UP ON 
SLIDE 
SWITCH 


SLIDE SWITCH 


CONNECTOR 


and Bravo Express receiver boards for 
406MHz-512MHz includes: 


NRE6S550B 45MHz IF 406MHz—423MHz 
NRE6SS1B 45MHz IF 435MHz-450MHz 
NRE6552B 45MHz IF 450MH7z—465MHz 
NRE6553B 45MHz IF 465MH7-480MHz 
NRE655S2A 45MHz IF 4S0MHz-465MHz 
NRE6553A 45MHz IF 465MH7-480MHz 


Figure 3 on page 22 illustrates the parts 
and functions of the receiver boards. See 
the appropriate Motorola technical manual 
for a complete schematic. 

Q451 and Q452 are configured as a 
cascode amplifier, capacitively coupled to 
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CONNECTOR 
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Figure 2. Step 2: With a small screwdriver placed at the “L" formed by the 
circuit board (to the left of the positive battery spring) and while lifting 
the lever of the side-mounted on-vibrate-beep switch, gently wedge the 
entire unit from the case. 
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Figure 3. 406MHz—512MHz receiver boards. See text for multiplier operation details. 


the loop antenna. Diode CR451 prevents 
damage by clamping any excessive signal 
levels to ground. The resulting amplified 
406MHz-S12MHz signal is injected 
through FL451, a helical filter generally 
broad enough to pass a ISMHz range 
without significant band-edge attenuation. 


The preamplified and filtered signal is 
then presented to the base of Q453, the 
first’ mixer. 

At the same time, Q454 operates as a 
Colpitts crystal oscillator with a bit of 
L455 slug-tuning applied. This tuning al- 
lows the crystal oscillator to be centered 


TEST POINT 
a es 


SWITCHED 
1 VOLT TO 
Q451-O455 


at the required frequency to decode the 
paging signal properly. (See “Tales Crys- 
tal Filters Tell ..." in the October 1994 
issue.) The Q454 output is actually ei- 
ther three or four times the crystal fre- 
quency. In the NRE65S50B. the values 
chosen for Q454's collector resonate at 
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guaranteed pricing. 
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8-CONDUCTOR 
RIBBON CABLE 
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2 AND PIN7 
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VOX System 


NOISE-ATTENUATING HEADSETS 

WITH VOX 

A built-in Voice-Activated (VOX) 

module allows clear, “hands-free” 

transmission in noisy work areas. 

A short radio adapter cord connects 

directly from a Series 7200 Headset 

to your portable two-way radio. 

* Noise-canceling microphone, 
either boom-mounted or throat mic 

¢ Headset noise reduction rating of 
24 dB 


Cl om Two Headset Syste 


Push-to-Talk System 


NOISE-ATTENUATING HEADSETS 

WITH PTT (Push-to-Talk) 

ADAPTER CORDS 

The PTT Adapter attaches to belt or 

clothing and acts as an interface 

between Series 7000 Headsets and 

your portable two-way radio. 

Choose from eight headset models 

for your particular application. 

* Noise-canceling microphone 

* Headset noise reduction rating of 
24 dB 


Adapter cords available for all two-way radios. 
For more information and a Free Demonstration, call or write: 


(96 loan Cla 


COMPANY 
INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL:(508)751-5800 
©1992 David Clark Company Inc, 


FAX:(508)753-5827 


Circle (19) on Fast Fact Card 


24 Mobile Radio Technology August 1995 


Figure 4. Modification to extender cable for 
Bravo Pius and Express pagers (not for Bravo). 
See text for details. 


roughly three times the crystal fre- 
quency. All other NRE-series receiv- 
ers ure tuned to four times the crystal 
frequency. 

Capacitively coupled. this three-or-four 
limes crystal-frequency signal is applied 
to another filter (L458 and C471) that re- 
moves virtually all other frequencies be- 
sides the multiplied signal output. Q455 
operates as a frequency doubler, yielding 
an overall output frequency of cither six or 
eight times the crystal frequency. This sig- 
nal is also applicd to the base of mixer 
Q453. 

Q453 (in the case of a NRE6552B) re- 
ceives an oscillator frequency of eight 
times 50.6363MHz (405.09MHz) and an 
incoming range of frequencies that is de- 
termined by the bandwidth of the 
450MHz-465MHz helical filter. Limited 
to a crystal frequency of 45.0MH~z for the 
center of its response, signals around 
405.09MHz + 45.000MHz = 450.09MEIz 
are passed for further processing and 
decoding. 

The crystal used for the second oscilla- 
tor should be color coded brown for 
45.455MHz and violet for 44.545MHz, 
The 45.455MHz version probably will re- 
quire data inversion. (Respond YES to the 
programmer when the CUSTOMER RE- 
QUIRES DATA INVERSION prompt ap- 
pears.) The 44.545MHz version probably 
will “ot require data inversion. fa either 
case, tune the crystal frequency for the first 
strong peak on the IFFER as the sity ts 
tuned clockwise into the core. (Again, see 
“Tales Crystal Filters Tell ...° in the Octo- 
ber 1994 issuc.) 

Capacitive coupling is used to feed the 
second oscillator output into the second 
mixer within “jungle chip” U451, so 
called because of its complexity. At this 
point. the signal passing through FL452 
is mixed with the second oscillator output 
to produce an output of 455kHz. This 
455kHz signal is amplified through a pair 
of intermediate frequency (IF) amplifiers, 
and then demodulated by a quadrature de- 
tector. Audio output is brought out 
through the chip’s pin 22 and also pre- 
sented to the switchable lowpass filter, 
Line A2 (pin 28) is enabled by the bat- 
tery-save strobe. Lines AO und Al (pins 
27 and 29, respectively) control the 
bandpass characteristics of the signal that 
reaches the limiter. The signal is subse- 
quently processed as output data. 

There is an undocumented (and virtu- 
ally unknown) feature of the Plus and the 
Express that may help you if you conduct 


Introducing 
+ 


+ 


Finally an Affordable 
GPS Based AVL System 


Everyone, it seems, is talking about the Global Positioning 
system, or GPS. GPS is a recent innovation in precise low-cost 
satellite-based positioning technology. And, when installed in 
a two-way equipped vehicle, GPS-based Automatic Vehicle 
Location (AVL) systems are capable of streamlining fleet oper- 
ations by showing dispatchers the accurate location of every 
vehicle in the fleet. Now Cimarron brings GPS/ AVL technolo- 
gy to radio-based fleet vehicles, simply and without the “Big 
System’ costs. 


High Tech, Low Cost 
We have made SKYMARK economical enough for virtually 
any dispatch operation to justify. We use exact electronic 
copies of the dispatcher’s existing maps, ona simple, clear 
computer display. Plus our SKYMARK AVL system is a 
complete package (not just some pieces), and it can be 
installed and maintained by any radio service shop. 


poems The mobile receives signals 
from GPS satellites. 


SKYMARK’s Mobile 
RF modem fits inside 
the mobile radio. 


SRYMARK and Vehicle Tracker are registered trademarks ot Cimarron Technologies 


+ SK YMARK°” 
VehicleTracker 


The vehicle ID, speed and direction 
are sent to the base display 


Your Fleet, Your Radios, 
Your Maps & Your Budget 


SKYMARK VehicleTracker is geared to existing fleet manage- 
ment operations. Our low-cost vehicular GPS receiver inter- 
faces to our micro-miniature data modem, that installs quickly 
inside the mobile radio. The modem’s emergency “panic but- 
ton” enhances personal safety and command outputs provide 
remote control in the vehicle. 


At the dispatch center a compact radio channel controller 
receives vehicle location data from each unit with minimal 
impact on existing voice traffic. The data is then passed in real- 
time toa PC displaying an exact electronic copy of the paper 
maps the fleet uses every day. The location, unit ID, speed and 
direction, plus the "closest car” to an incident or assignment are 
shown clearly on the map display. 


And There’s More! 
So call us and we'll show you how SKYMARK can provide a 
simple, economical and straight-forward AVL solution to fit 
your needs, 
PC running 
VehicleTracker® 
Software 


CIMARRON 
TECHNOLOGIES 
934 South Andreasen Drive, Suite G, Escondido, CA 92029 
Call toll-free 1-800-487-7184 or 619-738-3282. 
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extensive troubleshooting on cither cir- 
cuit board. On the jumper-cable used to 
interconnect these boards, phice a jumper 
between pins 2 (ground) and 7 (A2) as 
shown in Figure 4 on page 24, This 
jumper allows the receiver to operate 
“full-time” while the microprocessor 
continues to perform all of its “house- 
keeping” and “decoding” chores. An 


cause a “full-response” (alarm active for 
length of time determined when pro- 
grammed), When troubleshooting, this 
utility should be of considerable value. 


To this point ... 

Many telephone calls have been re- 
ceived regarding some of the pagers that 
have been troublesome. One complaint ts 


that there is a strong signal at test point 
M1! but no subsequent decoding. Test 


on-frequency POCSAG signal with a 
matching capeode and baud-rate will 


Caller ID. Their number's up. 


‘Ji. esusoevedese | 


Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios. |D-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


[ esc | CONTROL SIG 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 
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The ULTIMATE 
vosoor.onnosoor PROTECTION... 


and workmanstip of LEATHERSMITH’s cases Rich, full-gralned 
leather cases for 


for two-way radio equipment. 
the latest models 
In stock now! 


LOGO IMPRINTS 
IM CHOICE OF 
COLORS 


LEATHERSMITH's specially-developed, steer 
hide leather cases are expertly designed by Penn- 
syivania craftsmen. 


LEATHERSMITH’s cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models In 
polished steel and sturdy molded nylon. 


Your choice of covers Is Included In our low,low 


prices. 


“Delivered on time ALL the time!" 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 


LEATHERSIGITH 
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Myerstown, PA 17067 
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point M1 is far removed from the actual 
demodulating stage (as shown in Figure 
2). It is certainly possible to have a per- 
fectly working “receiver” at 455kHz but 
nothing coming from the demodulator or 
audio stages. ] use a dual-trace scope to 
look at What is available for both audio 
and data (pins 8 and 4 on the Plus and 
Express receiver boards’ interconnect 
block). That “jungle-chip” does not stop 
at the IF! Keep a few test receiver and 
decoder boards around and try replacing 
suspected faulty boards with known good 
boards. If the signal at M1 looks good but 
decoding does not take place until the 
receiver board is replaced, then the de- 
modulator or signal-processing section of 
the jungle-chip is falling down. Often, 
this failure may be traced to a loose chip 
capacitor or resistor. 

Another problem is locating the opera- 
tions frequency of some pager with its 
crystal-frequency marking positioned 
away from a viewing plane. The Ramsey 
Com 3 service monitor provides a pro- 
grammable offset frequency. which I have 
set to 0.0250MHz for all pager frequen- 
cies. Merely putting the Ramsey into gen- 
erate mode with a [kHz tone allows me to 
sequentially move the frequency up or 
down in 0.0250MHz steps. This single 
feature of the Com 3 has saved countless 
hours of removing crystals and performing 
the math to calculate the operating fre- 
quency! On the Com 3, press CLR, enter 
0250, press STO and OF FSET +. The same 
offset is useful on 450MHz. A tip of my 
hat to Ramsey! 

There also has been mention of the 
“single-board Motorola pagers.” These 
pagers basically are early versions of the 
two-board Bravo units and may or may 
not be worth the time to explain, To pro- 
gram them, select “BAB” on the pro- 
grammer. To get them to work properly 
usually requires setting them for data in- 
version (DI=Y). The operating frequency 
is marked on the voltage-controlled os- 
cillator (VCO) module on the rear side 
of the board. The chart provided in 
“Servicing Pagers: Frequencies, Coding 
Formats” (March 1994 issue) indicates 
the coding language and speed of the 
various decoder chips. [ have not spent 
enough time to decide the various test 
points or what they signify in these “old- 
timers.” 

Motorola has introduced a conversion 
for the Bravo programmer that everyone 
will find valuable. This conversion con- 
sists Of a new “ground” pin that physi- 
cally connects to the logic board’s nega- 
tive battery tab and some new software to 
program the POCSAG “blob-chip.” 
Newer versions of the decoder chip are no 


The Fastest, Most Powerful Spectrum Analyzer 
In Any Radio Test Set. 


The New STABILOCK® 4032 Universal Analog/Digital Communication Test Set. 
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When our customers speak, we listen! You told us you needed inti 
a better spectrum analyzer in our STABILOCK basestation tester, 
so we added the fastest, most powerful spectrum analyzer | ams : 
available in any test set. Now, you have all the features you need 
to make the STABILOCK your test platform for the future: 

CO Ultra fast sweep-FFT analyzer 

0 1dB resolution 

(1 Graphic screens 

1 AUTORUN with zoom feature 

D 2.3 gigahertz frequency option (PCS compatible) 
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Call 1-800-392-8100 today for more information. 
If you already own a STABILOCK 4031, ask about our upgrade! 
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Wavotok S.A, 
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Wavetek GmbH 
Gutenbergstrasse 2-4 
0-85737 Ismaning, Germany 
Phone- 49 89 99641 0 

Fax- 49 89 99641 440 
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longer covered with a ceramic “lid”; instead. 
they are covered with an epoxy-filled “blob.” 
These chips may or may not be program- 
mable using the unmodified programmer. 
Different voltage levels are used to pro- 
gram the codeplugs. Modifications are 
performed at all Motorola pager service 
centers, 

One further note regarding the “miss- 
ing page” problem. Everything in the 
Bravo family of pagers allows a choice 


for a function known as “beep on bad 
data” (BBD on the Bravo), Invariably, | 
set this function to YES because it defeats 
the need for a perfect checksum before 
displaying a message. This is enough to 
compensate for bad reception associated 
with signal overlap and weak signals. 
More on this next edition. 

When the pager ts set this way, the mes- 
sage display degenerates to a string of Es 
when the receiver board drifts off fre- 
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SOLAR ELECTRIC SPECIALTIES 


highest quality 


photovoltaic power 


competitive prices. 
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quency or becomes nearly deaf to the trans- 
mitters. At the service bench, we either 
realign the oscillator and check the antenna 
tuning or replace the entire receiver board 
with a good one. 
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Pager servicing series 


Part 1: “Build'a Shielded Room,” January 
1994. (AIL pagers.) 

Part 2: “Build an ‘TFFER,’” February 
1994. (Bravo, Bravo Plus, Bravo Express.) 

Part 3: “Frequencies, Coding Formats, 
March 1994. (Bravo.) 

Part 4: “From Bench to Programmer,” 
April 1994. (Bravo.) 

Part 5: “The Receivers,” May 1994, 
(Bravo.) 

Part 6: “Elegant Simplicity.” June 1994. 
(Bravo.) 

Part 7: “Problems in Paradise,” July 1994. 
(Bravo.) . 

Part 8: “406MHz—512MHz Receivers,” 
August 1994, (Bravo.) 

Part 9: “150MHz Receivers.’ September 
1994. (Bravo.) 

Part 10: “Tales Crystal Filters Tell ....” Oc- 
tober 1994. (Bravo, Bravo Plus, Bravo Ex- 
press.) 

Part 11: “Microprocessor Board,” Novem- 
ber 1994. (Bravo.) 

Part 12: “Headaches (and Some Aspirin),” 
January 1995. (Bravo.) 

Part 13; “Mixed Signals,” February 1995. 
(Bravo.) 

Part 14: “Essential Differences,” April 
1995, (Bravo Plus, Bravo Express.) 

Part 15: “And You Shall Receiver Knowl- 
edge...,” June 1995. (Bravo Plus, Bravo Ex- 
press.) 

Part 16: “The Information Highway,” July 
1995. (Bravo Plus, Bravo Express.) 

Part 17: “450MHz Receiver Boards,” Au- 
gust 1995. (Bravo Plus, Bravo Express.) 
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Removing radio equipment 
from vehicles 


When vehicles are retired from service, their radio equipment often can be 
salvaged for reuse. Here are some suggestions for removing the equipment 
and for evaluating its potential for reuse. 


By Roald Steen 


When a radio-equipped vehicle is taken 
out of service, the mobile radio equipment 
must be removed. Along with the radio, 
other parts of the installation must be disas- 
sembled, including the control cable, con- 
trol head, microphone, antenna and wiring. 

Removal is faster than installation—but 
the procedure may not be pleasant. The 
vehicle and radio equipment will be dirty 
and corroded from years of use. Although 
vehicles usually are brought into the radio 
shop for installation procedures, equip- 
ment removal often takes place at other, 
less convenient locations. 

One option is to remove the equipment 
in such a way that much of it will be re- 
usable. Usually the radio is in good con- 
dition. The control head and control cables 
might be reusable in another vehicle. too, 
if they are in good condition. 

Another option is to restore the vehicle 
to its original state for sale or for use in 


A radio removed from a vehicle taken out of service should be thoroughly checked before reinstal- 
lation. As a vehicle often sees little use toward the end of its service life, its radio equipment may 
have developed unreported malfunctions. 


another application that does not require 
two-way radio capability. 


Disconnect power 

The first step is to disconnect all power 
from the radio equipment. Although many 
power wires can be removed simply by 
using the wire culter, it is important that 
the pieces of wire remaining in the vehicle 
be covered with electrical tape. The cover- 
ing helps to avoid shorting the battery to 
ground, if the wire tips should come into 
contact with grounded vehicle parts. 

The antenna usually can be reused. Use 
appropriate wrenches to remove it. If the 
antenna was mounted through a drilled 
hole, plug the hole with a rubber plug made 
for the purpose. They are available from 
radio parts supply houses. 

Do not reuse the coaxial cable. The short 
length of coaxial cable used in a vehicular 
installation is inexpensive, and it becomes 
lossier with use. The loss results from 
moisture that enters the cable and from the 
cable being bent and twisted, [t may as 


well be discarded. Remove the cable by 
cutting it and then pulling it free. 

Some shops reuse coaxial connectors, 
though the practice may be questioned. 
Connectors also are inexpensive and their 
quality is degraded by use. Reuse requires 
technician time for solder removal. The 
labor costs more than a new connector. It 
is better to discard used connectors. 


Control cable 

The control cable usually can be reused. 
Inspect it after itis pulled. If it has been 
subjected to a great deal of wear and tear, 
and if heat damage from the catalytic con- 
verter or exhaust system is evident, the 
cable should be discarded. 

Brackets are subject to corrosion. In- 
spect each individually to decide whether 
reuse is advisable. A visibly corroded 
bracket probably should not be reused be- 
cause the customer may notice the corro- 
sion, The use of corroded brackets would 
not reflect well upon your service shop. 

The control head is another valuable part 
that generally is resuable. Look for dam- 
age, dirt and paint. Remove marks of wear 
and tear. A clean contro] head is desirable 
because it is the most visible part of the 
installation. 

Clean the inside of the control head, mak- 
ing sure connectors are clean and undamaged. 


Microphone 

The microphone usually is reused, too. 
But it receives its share of wear and tear. 
Before returning it to service, clean and 
test it. Replace chipped or damaged parts. 

The microphone connector also is highly 
visible. If it is corroded or damaged, it is 
better to replace it. Fortunately, micro- 
phone connectors are inexpensive. 

Fuseholders are inexpensive, so you 


Steen is an electronics instructor and free-lance 
writer. He has worked as a two-way radio tech- 
nician, and he lives in Woodbury, MN. 
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___WHERE ONE GREAT IDEA 
MEETS FIVE GREAT MICROPHONES. 


mopunme SYSTEM | 
SHURE’S MOBILE MICROPHONE AND 
MODULAR CORDSET SYSTEM. 
Shure’s ModuLink System 1 offers four handheld microphones and one 
base station microphone designed to meet your particular application 
requirements. All Modulink mictophones combine ease-of-use, state- 
oftheart features, quality, and economy. 


CONNECTION AND CORD 
REPLACEMENT IS ASNAP! 
The key to the ModuLink system is the : 
innovative modular cordsets, which allow our K 


microphones to quickly connect to virtually all 

popular radio transceivers — without any hard-wiring. Should o cord fail, 
it con be replaced in thirty seconds, even in the field. Simply unplug the 
foiled cordset and snap in g new one. You save technical service time, 
eliminate downtime and drastically reduce inventory costs. 


BUILT TO PERFORM AND BUILT TO LAST. 


All ModuLink handheld microphones feature Top-Talk Sound Channels™ 

for dear communication, a Million-Cycle Plus® leaf switch for longer trouble- 
free use and an AmmoDur™ case for durability. The Base Station microphone 
also features o MillionCycle Plus leaf switch and is built just as tough. 


For more information on Shure Modulink microphones, cordsets and 


compatible transceivers, coll 1-800-25-SHURE. 
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Monitor transmit switch. designed for yeors of troubletree service. | up pattem, is perfect for high-noise settings. | keypad and positive tactile keys for easy | for aitcratt application (TSO-C58a). 


number entry, 


may not want to reuse a fuseholder, espe- 
cially if it has held the fuse for the trans- 
mitter. which requires a large current. 

Most other wiring should not be reused. 
The few feet of wiring found inside a ve- 
hicle does not represent much cost. New 
wire is less likely to develop points of high 
resistance. 

On public safety vehicles, the siren of- 
ten is part of the equipment within the re- 
sponsibility of the radio shop to remove. 
Remove not only the siren, but also the 
siren speakers. Inspect the siren and speak- 
ers, and clean them before returning them 


to service. Remove dirt and evidence of 


damage, A new siren case may be required, 
if the case shows heavy use. Because the 
siren is highly visible, it should look clean. 

Other equipment to be evaluated may 
include brackets for mobile data terminals, 
intercoms and intercom speakers. 

Although it is prudent to reuse equip- 
ment, it also is prudent to make sure that 
used equipment is functional and looks 
right before it is reinstalled in another 
customer’s vehicle. 


Testing radios 
Radios removed from vehicles to be 


taken out of service should be thoroughly 
tested before being returned to service in 
another vehicle. The radio may have re- 
mained in the vehicle for some time and 
may have seen little use, allowing it lo 
develop unreported malfunctions. Corro- 
sion may have affected circuit boards and 
other parts. 

Unreported malfunctions tend to occur 
in vehicles being removed from service 
because they may be less frequently used, 
pending replacement. While waiting to be 
stiipped of equipment, the vehicles may 
be stored in locations less favorable than 
those for vehicles used daily. Storage lo- 
cations may become muddy or sub- 
merged, Vandals may have had access to 
stored vehicles and the equipment they 
contain, 

Equipment removed from vehicles that 
have been submerged may have to be dis- 
carded. including the radio itself. 

Make sure the new installation looks as 
new as possible. If you install used equip- 
ment and radios, be sure they are clean 
and present the right appearance to your 
customer. 
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Tone Decoder with Serial Interface 
A Must For Icom R7000, R7100 and R9000 


The DC440 is a powertul yet flexible instrument for decoding sub-audible and digital signaling tones as well as 
Touch-Tone®e characters. The DC440 monitors the demodulated audio output from a Communications Receiver, Service 
Monitor, Scanner or Interceptor®. The DC440 automatically decodes CTCSS tones, DCS codes and DTMF Touch Tone® 
characters. In addition, the DC440 can be interfaced with the CX-12AR (CI-V to RS-232C interface converter) to allow for 
complete computer control and Automatic Data Logging of Icom CI-V receivers (R7000, R7100 and R9000). Several dif- 
ferent devices can be connected to the bus simultaneously. Great for portable test systems, where only one serial port is 
available. The DC440 and CX-12AR are supported by Scanstar, ScanCat and ScannerWEAR for Windows. 


Applications 


« Use with any Scanner or Receiver for 
Off-The-Air measurements (may 
require internal connection to dis- 
criminator for CTCSS and DCS) 

» Use with Receiver & PC to automati- 
cally survey busy communication 
channels for tone and code usage 

* Ideal for repeater operators to moni- 
tor users 

»* Direct connection to Optoelectronics 
R10 Interceptor® for CTCSS, DTMF, 
FM deviation and signal strength 
measurement system 


Features 

« Simultaneous off air measurement of 
50 CTCSS tones, 106 DCS codes, 
and 16 DTMF characters 

* Six measurement modes 

* Serial Data Interface with CX-12AR 
(optional) 

* Decoding Activity Indicator 

* Compact, ideal for mobile or portable 
operation (optional NiCad Batteries) 

* 16 Character back-lit LCD Display 

* Interface with Icom CI-V receivers 
(R7000, R7100, and R9O00) for 
computer control 


mt ge ee oe Eee © 
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Order Line: (800) 327-5912 « Tel: (305) 771-2050 « Fax: (305) 771-2052 
5821 NE 14th Avenue Fort Lauderdale, Florida 33334 


All prices and specifications are subject to change without notice or obligation MADE IN THE U.S.A. 
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THERE 


Superior mechanical durability... greater transmit range... more efficient 


ARE MANY 


aesi gis. - oO ree service and order-entr JOELLIUECS. CSL WaAYTYaAF Z72 
BE! toll- 1 ord. try hotli . best ty 


the business... fast turnaround on special orders... we listen to your 


input and act... satisfaction always guaranteed... 


TO LARSEN. 


INCLUDING PUTTING 
YOUR OLD ANTENNAS 
TO BETTER USE. 


Read between the lines and you’ll begin to see why Larsen antennas are the best in 
the business. And why we’re the clear choice for dealers and users worldwide. Now that aren 
you’ve got the itch to switch, scratch it by calling 800-426-1656. Fax: 360-944-7556. T 9) e Clear Choice” 
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Welcome to Mobile Radio Technology's 
coverage of the 61st annual national con- 
ference and exhibition of the Associated 
Public-Safety Communications Offi- 
cials—International. This section is de- 
signed to help you plan your time at 
Macomb Hall in the Cobo Convention 
Center, Detroit, August 13-17. 

Sections include: 

p> a map of the exhibit hall on page 36. 

pm a list of exhibitors and their booth 
numbers. 

bm a summary of exhibitors’ products 
and services that will be on display. Ex- 
hibitors listed are those who submitted in- 
formation as of press lime. 

More than 200 public safety communi- 
cations manufacturers, distributors and 
service providers will convene at Macomb 
Hall in the Cobo Convention Center in De- 
troit. Products on display will include an- 
tennas, accessories, automatic vehicle lo- 
cation equipment. batteries. lightning pro- 
tection equipment, mobile and portable 
radios, mounts, obstruction lighting, pag- 
ing equipment, test equipment, towers and 


APCO national conference 
"95 preview/guide 


Event: Associated Public-Safety Communications Officials—International 


Dates: Aug. 13-17 


Location: Macomb Hall, Cobo Convention Center 


City: Detroit 


Number of Exhibitors: More than 200 


Projected Attendance: 6,000 


Exhibit Hours: Tuesday, Aug. 15—10:30 a.m. to 5 
Wednesday, Aug. 16—10 a.m. to 5: 


p.m. 
30 p.m. 


Registration/Hotel Information: 800-949-2726 


other wireless- and public safety-related 
items. 

For a rundown on what exhibitors plan 
to showcase at this year’s APCO show, 
refer to the products and services section 
beginning on page 44. The names of ex- 
hibitors that are also advertisers in this 
issue are highlighted in blue ink. Page 


numbers where you can find their respec- 
live advertising are also listed. 

Refer to the list below of the concurrent 
seminar tracks that are to be presented al 
the show. The topics are listed in random 
order. A daily schedule will be available 
in the conference pocket guide and from 
the APCO Conference Department. 


Tentative list of seminar topics to be presented at APCO 


Information 
Systems 
¢ | Want My MDT 


Re-engineering Your Com- 
munications System for 
Mobile Data Panel 

® Future CAD 


© Cellular Digital Packet Data 


Internet and the Emergency 
Management Community 


Strategic Directions for 
ARIS/GIS & Telecommu- 
nications Integration 
From Vehicle Location to 
Vehicle Information 


Case Studies in Informa- 
tion-sharing Using Wide- 
area networks 

Coverage Studies as a Func- 
tion of Packet Reliability 
Achieving Voiceless Dis- 
patch Through Integration 
of E9-1-1, CAD/RMS and 
Digital Trunked Radio 
Mobile Data. Trunked or 
Conventional 
Cost-effective, Integrated 
Mapping 


Telecommunicator 
Training 
© Are You Prepared? 


Is American Sign Language 
Greek or Poor English? 


Training Telecommuni- 
cators in CO Emergencies 
You and the Law in Your 
Work Place 
Discrimination in the Work 
Place 


Use of Video in User 
Training 

Controlling Conflict/Deal- 
ing With Difficult People 
Line of Duty Death ... Its 
Effects on Survivors 


Using Hearing-impaired 

Instructors: Alternative 

Training Methods 

© Stress Management 

* Responding Effectively to 
9-1-1 TDD Callers 

© Good Management + Satis- 

fied Workers = A Great 

Comm Center 


9-1-1 
From Inception to Reality, 
Creating an Educational 
Video for 9-1-1 
3-1-1 in New York State 
9-]-] & Wireless 
9-1-1 Funding and Imple- 
mentation 
The Dispatcher’s Role in 
Community Policing 
Climb the Ladder to Suc- 
cess with the Blue-Red-Red 
Program 
In Support of a National 
Standard: The 9-1-1 Tech- 
nology Dilemma 
The Future of 9-1-1 
PSAP of the Future 
9-1-1 Panel Discussion — 
Impact of Local Phone 
Service Competition 
The Evolution of the En- 
hanced 9-I-! Network 


Technology 
Systems 

Introduction to Intelligent 
Highway Systems 
P/S Standards, Worldwide 
Impact on Land Mobile 
Applications 
Technology, the NYPD 
Approach 
Maximizing Capacity—Win- 
ning the Battle of Increased 
Spectrum Demand vs. Lack of 
New Spectrum 
Integrated Solutions for State- 
wide Communications Systems 
Michigan's Public Safety Com- 
munications System 
Advantages of Using a Systems 
Integration Design Approach 
Computer Modeling Support for 
a Complex Trunked Radio Sys- 
tem Design 
From Analog to Digital; Fear- 
proof Migration 
Designing Effective Building 
Safety Protection Systems 
Communications Contingency 
Plan 


Management & 
Planning 


Florida Statewide Public 
Safety Communications 
Mutual Aid Plan 


Process Improvement 
Methodology Applied to 
21st Century Policing 
Successful Communication 
in a High-risk Environment 
Managing from the Heart 
Cases and Commentary—A 
Legal Update on Employ- 
ment Issues 

Essentials of Effective 
Written Communications [1 
Developing Policies & 
Procedures That Measure 
Performance 
Benchmarking for Quality 
Improvement in Fire Com- 
munications 

Assimilation of an 800MHz 
System into a Multi-agency 
Operation 
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Multt®Mode ae 


FM 2-Way Radios With Programmable Channel Spacing 


JES i Gg ried T¢ } -_ er Ne iY adrigg LOMMOPrOy V 
The new Syn-Tech XTR Multi-Mode frequency-synthesized mobile radios” are Features Include: 
just what you need to meet current U.S. Government channel spacing * 148-174 MHz frequency range 


requirements. The units offer 12.5 and 25 kHz, as well as 15 and 30 kHz * 22 channels [expandable to 99) 
* Programmable channel spacing 


channel spacing, programmable by channel, enabling you to phase in = CICSS/DCS programmable at random 
narrow-band channel spacing now. by channel | 

* Dual priority scanning 

* 40 or 110 watt RF output 

= Adjustable vertical/horizontal 


The new Midland MultiWViode mobiles are fully compliant with recent NTIA 
regulation revisions requiring U.S, Government agencies to begin converting 


to 12.5 kHz, effective January 1, 1995, Compliance with this requirement mounting brackets 
is also consistent with the FCCs spectrum efficiency strategy for RL.MLR. * Detent rotary channel selector 
operations in the future. * Separate rotary volume and 
squelch controls 
Don'tt put off your purchasing. Buy Midland Multi-Mode radios now, with confidence « Rugged die cast chassis 
« Meets MIL 810 C, D and E shock/vibra- 
*Tested and Approved by the U.S. Forest Service tion and environmental requirements 


Call or FAX for complete details. 
Phone: 1-800/MIDLAND Ext. 1690 ® FAX: 816/920-1144 


In Canada: AA ia oe 
Ontario 1/800/561-5951 = FAX: 905/839-7411 i | LA Ni DD | 
Quebec 1/800/561-6190 * FAX: 514/923-2003 LAND MOBILE RADIO —J Ul 
©1995, Midland Internationa! Corporation The New Wave in Wireless™ 
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From Eighth Street to 8,000 feet, our 
two new sites were worth the wait. 


For optimum coverage of downtown Los Angeles, our new site atop the Eighth Street 
Building provides peak performance. And for coverage that reaches into the San Joaquin 
Valley, our new site on Frazier Mountain is without parallel. 

These key antenna sites add to our existing portfolio of sites that range from the 
Mexican border to Santa Maria. And, of course, we're continually adding new sites. 

When it comes to our extensive offering of site features, ours is second to none. For 
example, we are installing continuous site monitoring to keep track of temperature, elec- | 
tricity status and other critical variables. Our state-of-the-art facilities include a number 
of other important features such as a new high-security access system, stand-by power, 
air conditioning and comprehensive site maintenance. 

And while it was worth waiting for these two new antenna sites, you'll never 
have to wait for excellent and attentive service from Jack and Rich Reichler. To locate 
your equipment at our sites or for more information and your free Pocket Site Selector 


FREE! 
: i 7 a Packed with 
and Organizer, call (800)400-SITE. Great sites, great service, since 1956, valuable info and 


California sites. 


Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818)222-5655 © (800) 400-SITE (7483) © Fax (818)222-2857 


Circle (30) on Fast Fact Card Visit us at PCS, Booth #700 


APCO 


Exhibitor List 


9-2-2 Mawecme (347) 

9-1-1 Mapping Systems (603) 
Acadiana Tower Systems (1409) 
Advanced Signal (123) 
Advanced Techeom (1421) 
Advuncetec Industnes (407) 
AIT (838) 

Aleatel (511) 

Mien Telecom Group (700) 
American TriTech (1223) 
Antenex (411) 


38 


7a ; 
Jamp 45amp famp 


Now Tripp Lite's 
line of DC power 


supplies cover the 


ages, including the 
popular 12 and 20 
amp radtos, For 

dealers, Tripp Lite 


provides outstanding support to Astron 


customer service 
before and after the 
sale. Best of all, 


_— wane 
TRIPP LITE 
~~ Aw 


500 N. Orleans, Chicago IL 60610 
Tel: 312/755-8741 Fax: 312/644-6505 
Faxback: 312/755-5420 


Mobile Radio Technology 


Wamp 12amp 


Tripp Lite DC Power 
Supplies earn you 
$1.14 MORE 

full range of amper- PROFIT PER AMP 
on average than 
Astron models. 
Compare Tripp Lite 


quality, service and 


and we think you 
will agree - the clear 
thowe is Tripp Lite! 


APCO Pavilion (849) 

Argus Business (440) 

ASC Telecom America (423) 
AT&T (430) 

Auto-Trac (1405) 

AVeL-TECH (104) 

AYL Information Systems (837) 
Avice (903) 

Badger Technology (315) 

Bell Atlantic Mobile (801) 

BK Radio (212) 

Buford Goff & Associates (524) 
C_E-T_ (1026) 

Caden Electronics (943) 


D 5 amp }amp 
Hawnp 25 anp 30.amp 40 amp 50 amp 60 amy 


Tripp Lite 
DC Power 
Supplies 
Now Available in 


12, 20, 30, and 
50 Amp Models! 


— 


Tripp Lite Features: 


@ Current-limiting foldback 
for complete over-current 
protection 


@ Crowbar overvoltage 
protection 


@ Solid state, integrated circuitry 


B High quality filtering for very 
low ripple/low noise 


@ Fully regulated output main- 
tains 95% of no-load value 


@ Unbeatable product support, 
service and reliability 


@ Rackmount models available 


Ready for an alternative to Astron? 
Call and ask for Dept. PR 2 to sample 
a Tripp Lite DC Power Supply Today! 
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Califomia Microwave—Telecom Transm. System (436) 

Call One (1100) 

Canter Engineering (921) 

Cast Products (100) 

Cellular & Mobile titernativeral (315) 

Cellular Business (AES) 

Cebwase (226) 

Centurion Loternational i P1238) 

Ceotronics (443) 

CLUES Comprehensive Law Enforcement 
Systems (836) 

CML Technolugies (900) 

Codan (402) 

Coded Communications (810) 

Combined leehnologies «525 

Communicutions Dats Services (302 

Computer Information Systems (920) 

Comsearch (424) 

Comverse Information Systems (224) 

Concept Seating (400) 

Concepts-To-Operations (704) 

Cycomm (426) 

D&L Twoewas Wholesale Distribution 11127) 

D.M. Data (320) 

Daniels Electronics (1239) 

Data Critical (1428) 

DataRadio (803) 

DataVision (709) 

Datumtech (1415) 

DCS (1113) 

Dealers’ Product Source (318) 

Delco Electronics (709) 

Deltronics Communications Services (1012) 

Demand Communications (1104) 

Dialogic Communications (122) 

Dictaphone (815) 

Dispatch Products (543) 

DMCS (839) 

Domore (215) 

Dynamic Instruments (408) 

EF, Jolinson 1615) 

EFRATOM Time & Frequency Products (708) 

ElecitroCom Communications Systems (1212) 

EmergiTech (1407) 

EMS Magazine (Pub. Bin) 

ERI—Electronics Research (1112) 

Erivssen (1206) 

Eventide (427) 

Exacom (520) 

Federal Signal/Transportation [ntelligence (1302) 

Fibrebond (401) 

Flash Technology (831) 

Fleet Safety Equipment (201) 

Fred A. Nudd (1049) 

Gamber-Johnson (234) 

GCN Electronics (534) 

GE Cupital Public Finance (508) 

Government of Quebec (243) 

Government Technology (937) 

Granger Telecom (1408) 

GTE (649) 

iHabla' (502) 

Harris Farinon (646) 

HBF Group (120) 

Heischman (800) 

HTE Public Safety (204) 

Hughey und Phillips (413) 

IFR Systems | 11S) 

Informer Computer Systems (527) 

Institute for Disabilities Research & Training (1102) 

Intergraph (415) 

Intemational Association of Chiefs of Police 

International Association of Fire Chiefs 

Jems Magazine (Pub Bin) 

Jon Beau (112) 

KAVicomm Communications (1128) 

Kenwood Communications (1230) 

Lanier Worldwide (933) 

Law Enforcement Technology (1003) 

LDV/Lynch Diversified Vehicles (1225) 

Leach Mounce Architects (820) 


—. 


Powertul. Portable. 


ELECTRONICS 


One Tool: PAGETRACKER Pro™, The Paging Industry’s New Standard 


in Wireless Measurement Instruments. 


You want one instrument for all your network test and analysis needs. Your customers want quality paging 
service. Revolutionary PAGETRACKER Pro is the answer. 

Advanced PAGETRACKER Pro packs a range of features and measurement capabilities never before 
available in a single, easy-to-use piece of test equipment. It reads all paging activity — including FLEX — 
in real time so you can see what's actually going out over the air instantly. Four easily 
tunable, independent receivers let you take up to four different measurements on a 
single channel, or the same measurement on up to four different channels. High- 
performance, ultra-stable receivers provide reliable, accurate measurements. 

You can simultaneously measure signal strength, BER, traffic, interference and more, 
with comprehensive measurement capabilities like throughput, traffic statistics and batch 
efficiency. A NAVTRACKER GPS receiver provides multiple test results with position 
stamps to dramatically improve your troubleshooting. PROMAP® software automatically 
plots those results as a color map for a virtual blueprint of your system’s strengths 
and weaknesses. 


At under 10 pounds, 

PAGETRACKER Pro is a 
powerful, portable WMI One tool. One company. One call. Contact 
that decodes all POCSAG, Grayson Electronics today at 1-800-800-7465 


NEC, GOLAY, and FLEX 
paging Tonclenfiucly to find out how PAGETRACKER Pro can help solve 


anywhere in your potential system problems before they become 


306 Enterprise Drive 
Forest, VA 24551 
FAX 804-385-7692 


coverage area, 


problems for your customers. 


PAGETRACKER Pro is a trademark and PROMAP is a 
registered trademark of Allen Telecom Group Inc, Your Wireless Connection. 
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Andrew Innovation... 


\t thousands of sites in hundreds of locations around the world, you'll find Andrew 


innovation everywhere. That's because Andrew offers everything you need to build the highest 


quality Cransmission line system. 


In addition to HELEAXN® coaxial cable, Andrew also offers a complete line of connectors, 


cable assemblics and accessories. Mach is designed and tested to reduce intermodulation (IM) 
and optimize the mechanical and cleetrical performance of your entire transmission line system, 
top to bottom, inside and out. Andrew fanovation... Put lt to Wark for You. 


CONNECT IT 

Andrew offers a wide variety of connector 
configurations and interface types 
including 7/16 DIN, 

4.1/9.5 DIN and 

Type N connectors 

to accommodate any 

installation. Popular 

new designs feature 

fewer component 
parts providing faster, 
easier attachment 


and lower levels of 
intermodulation. 


he 
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PROTECT IT 


Andrew surge protectors, grounding kits 
and related components provide you the 
highest level of lightning protection avail- 
able on the market today. ARRESTOR 
PLUS™ Premium Surge 
Protectors incorporate 
advanced lightning 

protection into the 
high quality design 
of a HELIAX® con- 
nector providing a 
single, integrated, 
high performance, 
low IM compo- 
nent. Arrestor Plus 
eliminates separate 
components within 
your system and provides true multi strike 
capability delivering a cost effective, reliable, 
easy to install, no maintenance product. 


WEATHERPROOF IT 


Complete your installation with 
a chajce of weatherproofing kits 
from Andrew. 3M™ Cold Shrink™ 
Weatherproofing Kits are the easy 
way to seal connectors from the 
environment in seconds eliminating 
the need for time consuming, 
frustrating tapes and mastics. Cold 
Shrink provides a long lasting, 
secure moisture barrier for 
cable connections and 
jumper-to-antenna con- 
nections with Type N 
or 7/16 DIN con- 
nectors. 


SECURE IT 


Transmission line installation ip fast and 
easy with hangers designed qxclusively 
for HELIAX® cable. Hangar Blox™ 
Coaxial Cable Hangers make’ the most 
efficient use of available space by 
arranging cable into compact, orderly 
units. Fast installation of multiple runs of 
coaxial cable is performed by using stan- 
dard tools. These versatile cable hangers 
are durable and stackable providing all 
climate integrity and clean appearance. 
Snap-in and butterfly cable hangers and 
hardware are also available to facilitate 
cable installation in any application | 
in seconds. 


XN 


To learn more about Andrew Innovation, 
Call our Customer Support Center at 
1-800-255-1479 Ext 29, or fax us at 
1-800-349-5444, 


? 


a 
PNG 
Aas NX 


j 
| 


PANDREW 


Andrew Corporation 
10500 W. 153rd Street 

Orland Park, IL U.S.A. 60462 ¥ 
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APCO 


Logistic Systems (1402) 

Lux (1120) 

M3I Technologies (418) 

Marion Hastriients (ny 
MaSys (1004) 

Meine Aaererica )4iit 

Miaxrad ons 

Medical Priority Consultants (521) 
Metroplex Mobile Data (316) 
MEFS Network Technologies (844) 
Microwave Data Systems (437) 
MTA Ihend Pilertational (1064 
Mobile Communication Sales (128) 
Mubile Radin Lechaolagy (M8) 
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CML Technologies proudly intro- 
duces COM-STAR, the next 
generation of Emergency Radio 
Dispatch systems for medium to 
large urban centers. The innova- 
tive COM-STAR system is the 
result of years of experience and 
our all-encompassing commitment 
to build products that exceed our 
customers’ expectations. Fully 
digital architecture throughout 
gives COM-STAR an unsurpassed 
level of flexibility that allows us 
to customize and adapt the system 


CML TECHNOLOGIES 


(404) 266-8315 USA 


Nobewbittore © rspeyrintittiegetienets Sa stems 1 tly) 
Maturola 1628, 1024) 

Mounting Solutions (1234) 

Myroka (612) 

National Emergency Number Assn. (1410) 
NCG/Comet Antenna (1126) 

New World Systems (503) 

North Carolina Conference (Lotus Leasing) (540) 
Northpoint Communications Products (1115) 
Nu-Metries (1420) 

Nutel Electronics (1117) 

OA R (510) 

OCS Technologies (1030) 

Urbuvoms Systenis (hIES1 
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to meet your specific emergency 
communication requirements. 


Thanks to the expertise and com- 
mitment of CML’s skilled customer 
service and field engineering 
departments, our customer sup- 
port package includes in-depth 
user training and complete around- 
the-clock technical support . 


Call CML Technologies today to 
discover how the COM-STAR’s 
leading-edge performance is 
answering the call for superior 
public safety communications. 


iN-C.. 
(819) 778-2053 Canada 
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Pacific Communication Sciences (1406) 
PacketCluster Systems (1423) 

Phillips Business Information (Pub Bin) 
Plant Equipment (1043) 

Pols Phaser (140th) 

Positron Industnes (1203) 

Power Conversion Products (319) 

PRC Public Sector (639) 

Proctor & Associates (603) 

Prototype (406) 

Public Safety Product News (1426) 
Public Satety System (PSSI) (1016) 
Racal Recorders (1201) 

RAM Communications Consultants Obs} 
RAM Systems Development (1218) 
Relm Communications (412) 

RF Industries (1334) 

ROADsoft Solutions (425) 

Rohn Manufacturers (1013) 

S & R Systems (600) 

Subre Comanications (44) 

SAIC (1103) 

Sanders, a Lockhead Manin Co. (1027) 
Seala Electronic (1200) 

SCC Communications (230) 

Scientific Dimensions (247) 

Secunity Industry Assoc. (1051) 
Sel-Tronics (1033) 

Setenm (524) 

Shadow Technologies (115) 

Shinwa Communications of America (509) 
SHL SystemHouse (1411) 

Sinclair Peehwolergies (1101) 

Skaggs Telecommunications Services (1036) 
SKC Communication Product (434) 
Stattery Software (947) 

SMC Electro Monat oh aity 

Sonie Comumunicnutions (404) 
Spectracom (526) 

Spillman Data Systems (940) 

Spilsbury Communications (611) 

SPJ Furniture Technology (608) 
Stainless (221) 

Stancil (703) 

Stanilite Pacific CM; 

Stealth Network Technologies (409) 
STE-CO) Industries Stith) 

Stratus Computer (807) 

Survet Lechinolagios 8421 

TEAC America (833) 

Tel Control (606) 

Telex Communications (1038) 

Tesseo (LEG) 

Tiburon (711) 

Timberline Technology (936) 

IM Communication/DN Radio Systems (818i 
Treumscry pt Intermationsl | 140; 
Trimble (1001) 

TRW (636) 

TWR Telecom/TWR Lighting (841) 
IN RX Syotenis (64) 

UCS (1236) 

Uniden America (939) 

Unisys (633) 

UTC Service (932) 

Valmont Industries (613) 

Valor Systems (819) 

Vega. a Mark 1S Co. chitin 

VFP (1118) 

Watson Furniture Systems (420) 
Westinghouse Electronic Systems (1232) 
Whelen Engineering (200) 

Winnebago Industries (236) 

Wireless World magazine (318) 

Yuesu U.S.A, (846) 

Zetron | 70) 
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Why Tinker 
When it Com 
Communic’ 


A New Breakthrough In Analog 
Service Monitors 


Now, the ease of use found in analog service monitors is 
combined with some of the best features available in the 
new digital instruments. IFR presents the new 1200 SUPER-S, 
providing to you the best of both worlds. Its incredible 
features such as storage of 99 RF frequencies, direct channel 
selection for cellular, trunking and cordless telephones, easier 
programming of 2-tone and 5/6-tone signaling, duplex offset 
frequencies up to +49.9975 MHz and cable fault location 
with the optional tracking generator make the 1200 Super-S 
a highly versatile instrument. 

Of course, the Super-S still provides all the standard features 
previously found in the FM/AM-1200S such as analog and 
digital meters for convenient operation regardless of the lighting 
conditions, 1 GHz RF generator, 1 kHz and variable frequency 
audio generators, duplex operation, 2 pV receiver, 150 W 
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power meter, 1 GHz spectrum analyzer, 1 MHz oscilloscope 
and RS-232 interface. 

The list of options is as impressive as the new features. 
Options such as European analog signaling, tracking generator 
with cable fault, CLEARCHANNEL LTR®, AMPS cellular and 
ETACS cellular are available at time of delivery or may be 
retrofitted at a later date by IFR’s customer service department. 

If you require high quality communications service monitors 
to install or maintain systems for trunking, paging, land mobile 
or cellular and you provide field service 
as well as in-shop service, then contact 
IFR Systems at 1-800-835-2352 for 


a demonstration. 

CRAFTER, 
IFR SYSTEMS, INC. Tig: | 
10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. 
Phone 316/522-4981 / 1-800-835-2352 / FAX 316/522-1360 
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Products and services 


Information listed was supplied by the ex- 


For more information on the prod- nic ) ‘ 
hibitors, was accurate as of press time and is 


ucts and services listed, fill out and 
return the Fast Fact Card on page 
109. See sample below. 


XYZ Systems Booth 999 
Existing products 

Galaxywide paging: satellite 
multingual billing software. 

New products 

Coin-size pager. This unit operates on ambi- 
ent heat and needs no batteries. 

Circle 900 See ad page 845 


rental; 


subject to change. 


Advanced Signal Booth 123 


New products 


Surveillancepro is part of a surveillance system 
for the real-time reception, decoding, display and 
hile logging of high-speed radio paging messages. 
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Alcatel Network Systems Booth 511 
Existing products _ 
MDR-6000 microwave radio; MDR-4000e mi- 
crowave radio: 1603 SM fiber-optic transport: 
OC-3 multiplexer: 1301 NM network manager 
Circle 251 


| ym ft. reup Beoth 7H 
Lvisting products SS : 
Vehicular antennas for land mobile and cellular 
use from the Antenna Specialists division: VHF, 
UHF, trunking and cellular base station antennas 
plus site equipment and filters from the Decibel 
Products division; and RF distribution products 
for trunking systems from the Allen Telecom 
Systems division, 
New products 


Trunking MicroLite: SP9616-OTR; trunking 
Prism Plus; DBE40A1-CTE; trunking MicroFill 
amplifier; MFIHILNSNS-AA. 

52 See ad IFC 
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Antenex Booth 411 
Existing products 

Mobile. portable and base antennas for two-way 
radio, data telemetry and cellular communica- 
tions; special custom antenna development 
projects; made-to-order coaxial assemblies in any 
volume, 

New products 
Voyager series aluminum omni base antennas 
UHF—unity and 3dB: VHF—unity and 3dB. 
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ASC Telecom Booth 423 
Existing products 

DL-2 digital multi-channel system records eight- 
32 channels using DAT (digital audio tape) cas- 
seties with 55-hour capacity: DS-+ emergency 
call repeater provides simultaneous recording 
and playback. operates on 12Vde supply for 
mobile vehicle use and is maintenance free. 
Circle 254 


Auto-Trac Booth 1404 
Existing products 


FleetService automatic vehicle location system 


MULTI-EQUIPME: 
MOUNT SOLUTIO 
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-Office Kits 
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Is equipment cluttering your 
vehicle? SDI modular, airbag- 
friendly mounts let you safely 
arrange your in-car office, public 

safety or commercial vehicle 

equipment. And every SDI 

mount is just one fast, toll-free 
call away at Hutton. 


Dallas, Texas 
800-442-3811 


Atlanta, Georgia 
800-741-3811 


Denver, Colorado 
800-726-6245 


Seattle, Washington 
800-426-2964 


Toronto, Canada 
800-265-8685 


Mexico 
(95) 800-866-3811 


tn my business, 


can make 
the difference 
between 


life and 1 
death: 


. n the critical situations | face every day, 
7 | can only afford to work with the most 
reliable communications equipment. 
Kenwood 2-Way radios give me constant, 
immediate communication every time. On an emergency call, 

that can make all the difference! With so many risk factors to 
consider, | don't take risks with my two-way equipment.”” 


Get a free pocket-sized screwdriver set with a 
dealer demonstration” Call 1-800-950-5005 
for a Kenwood Representative nearest you. 


TEAM UP WITH KENWOOD 


*while supplies fast 


TEAM*~) WAY 
KENWOOD 


P.O. Box:22745, Long Beach, CA 90801-5745 ¢ (310) 639-4200 or fax (310) 761-8246 


For information on our complete turn-key trunking systems, contact 
Kenwood Systems Group at 1-800-TRUNKING- 


Visit us at APCO, Booths 1230,1231,1330 & 1331. 


seconds 


The TK-630, 730, 830 Series 
mobiles can be customized for 
many applications, including 
dual band and dual head 
configurations. And unlike other 
radios requiring expensive add- 
ons, the TK-630, 730, 830 
Series come with these 
standard features: 


@ Built in Public Address 

@ Backlit LCD and Buttons 

@ Assignable Buttons 

@ Speaker Control 

412 Character Alphanumeric 
Capability 

@ Single or Dual Priority Scan 

@ Home Channel 

@Talk Around 

and many others... 


The TK-230SP and 330SP 
portables have been engineered 
to sustain the most rigorous 
demands of the public safety 
professional. These advanced 
generation VHF/UHF synthesized 
portables are produced with 
rigid adherence to the highest 
quality control standards, and 
come with these standard features: 


@ Microprocessor Controlled Scan 

@ Synthesized 100 Channel 
Capability 

¢ Alphanumeric, Multifunction 
LCD Display 

@ Built-In QT and Digital OT 

4 Five-Watt RF Output 

@ MIL-STD 810 Approved 

4 Wide Band Frequency Spread 
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| NEW SPU454 
| Full-Featured Portable 
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APCO 


(AVL)—AVL/GPS. 
New products 
Geo-Trac; Secure-Trac: Cell-Trac: Windows 
mapping systems: CAD interface: FleetService 
control center. 
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AVL Information Systems Booth 837 
Existing products 
Vehicle information system II] (VIS HD 


Circle 256 


Avice 

Existing products 
DSPatch digital integrated radio/telephone con- 
sole system that is capable of supporting 32- 
1,024 lines or operator workstations, 

New products 
DSPatch 32 is a small console system with most 
of the same features as DSPatch but limited to 32 
lines or workstations. 
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Booth YS 


See ad page 50 
Badger Technology Booth 315 
Existing products 

Network fault management, supervisory and con- 
trol systems that incorporate it universal monitor- 
ing that employs a variety of protocols. Used in 
virtually any microwave, fiber and/or central 
office application. 

Circle 258 


BK Radio (Bendix/King) 
Existing products 


Booth 212 


VHF and UHF portables and mobiles; dual trans- 


ceiver mobiles; signaling devices: full line of 


aecessories_ 
Circle 259 


Buford Goff & Associates 
Existing products 
Communications systems engineering for the 
implementation of land mobile radio, dispatch 
center, microwave radio, fiber-optic, mobile data 
and telephone switching systems 

Circle 260 


Booth 524 


C.E.T. 

Existing products 
Airsite propagation study: CET3500 3-D terrain 
viewer, fresnel zone study—microwave point-to- 
point: FCC license information. 

Circle 261 


Booth 1026 


Call One 
Existing products 


Booth 1100 


Radio console and telephone headsets: repair of 


radio console and telephone headsets. 
New products 
GN Netcom-Advantage | and Il; ACS Stratus 
Ultra: Inovonics 9OOMHz noise-canceling 
cordless headset. 
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Cast Products 

Existing products 
$H2025 police vehicle speaker; SH5025 police 
utility speaker; E]O100 multi-flasher: CO4521- 


Booth 100 


1-2 light housings 
New products 
EX2100 series emergency lighting. 
Circle 263 


Cellular & Mobile International Booth 318 
Existing products 

Published bi-monthly, Cellular & Mobile Inter- 
national provides decision-makers with articles 
that examine the technologies, applications and 
equipment of the international wireless commu- 
nications industry. The circulation of 10,000+ 
reaches system operators, dealers, distributors, 
engineers, large-volume end-users (including 
public safety buyers) and manufacturers around 
the world, including European, Asian and Latin 
American markets, 

Circle 264 


Cellular Business Booth 318 
bristling. parecer 
The first and Jeading trade publication for the 
cellular telecommunications industry, Cellular 
Business is published 13 times a year for cel- 
lular system operators, dealers, retailers, 
resellers, sales agents, distributors, engineers, 
large-volume end-users and manufacturers. 
lhe editorial addresses both technological de- 
velopments and marketing concerns, with col- 
umns focusing on news, new products, sales 
strategies and data, Visit our booth to pick up 
a copy and sign up for your free subscription. 
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TWO-WAY RADIOS 
FROM UNIDEN.:. 
NOW AT HUTTON 
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Uniden UHF and VHF conventional 
radios are in-stock at Hutton. Now 
you can receive top-quality radios 


with the hassle-free, friendly service Hutton 


customers count on! We're building a nationwide 
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network of Hutton dealers for Uniden 
products. Interested? Call us today for 
dealership requirements! 


Dallas, Texas 
800-442-3811 


Atlanta, Georgia 
800-741-3811 


Denver, Colorado 
800-726-6245 


Seattle, Washington 
800-426-2964 


uniden — 
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DORIA 


APCO 


Celwave Booth 226 
Extsting products 
Antenna system products, including base sta- 
Hon antennas, combining products. RMCs, fil- 
ter products, bidirectional amplifiers. cable and 
connectors; SOOMHz products: PD10099 sector 
antenna, PDIOIS3-1 omni, WJD 860-55 
Waveguide trunking combiner, RMC 800-8 
trunking multicoupler, 48561-N BDA: 450MHz 
products: TJD460-5 combiner, PDS26-4 du- 
plexer, RMC460-8 receiver multicoupler. 
PD6O88S yagi antenna, ISOMH2 products: 
PD440 exposed dipole antenna, BATOI2 omni. 
PDS5085 compact duplexer 

New products _ 
PDS318 trunking duplexer: Cellite antennas: 
DSC products and services; MicroBDA. 

Circle 266 See ad page 18-19 


Centurion Intermational Kooth 1123 
ENisting prodtcts = 

Full line of replacement antennas for all portable 
radios; a selection of batteries for most popular 
land mobile protuble radios: cross reference 
guide to antennas and batteries. 

New products 
Replacement antenna for Motorola flip phone, 
Centurion model number CXS-MEFP. 
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CeoTronics Booth 443 
Existing products 


PTT and vox headsets, lightweight and high 


noise: Contact Com, Ear Mike 475 & 575, throat 
mike systems: Active Ear Defender 

New products 
TC 917 UHF wireless headset: Ear Mike 575 
Circle 268 


CM 
Existing products 
ECS-1000 and Rescue-Star fully digital ANAL] 
controllers. 

New products — 
Com-Star PC-based radio dispatch console 
system. 
Circle 269 


Codan 

New products 
9360 HF transceiver, |125W PEP, 400 channels 
with selective call, emergency call, scanning, 
remote contro) head und beacon mude. 
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Technedagies Hveathy Gan 


See ad page 42 


Booth 402 


Combined Techuolagies Iiwith S25 
Existing products _ aoe 
Smartswitch I] remote comparator display: 
TSAM transmitter stecring units 

New products _ 
MECN series modular remote comparator dis- 
plays. 
Circte 271 


See ad page 73 


Communications Data Services Booth M2 
Existing products 
RFCAD real world propagation software pack- 


age that uses digital terrain data to provide users 


with RF signal propagation analysis. 

Cirele 272 See classitied ads 

Comprehensive Booth 836 
Law Enforcement Sytems 

Existing products 

Computer-aided dispatch with mobile data com- 

puters: police and fire records management: 

mapping. 

New products 

Dispatchers’ graphical “Windows” workstation; 

GUI status monitor 
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Comsearch Booth 424 
Existing products 
Communications engineering services for the 
mobile, microwave, satellite and PCS indus- 
(ries: interference engineering software, terrain 
digitizing, propagation analysis, interference 
analysis, network design, field studies, licens- 
ing assistince, demographic studies and mar- 
ket reports 

New products 

Spectrum Sharing software. which analyzes 
interference between PCS and microwave. en- 
abling the microwave licensee to determine the 
extent to which spectrum may be shared and the 
impact of PCS on any given market. 
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Comverse Information Systems Booth 224 
(formerly Comverse/Magnasyne} 
New products 


SNV-4 Signal-To-Noise Voter 


The SNV-4 provides 4-channel voting as well as DSP Noise Reduction and 
DSP Voice Recognition Squelch on each channel, Other models have 


capacities from 2 to 64 channels. 


NEW!!! DDU-10 Digital Delay Unit 
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ese up to one second of precise audio delay to eliminate 


first syllable clipping in mobile radio communications systems. 
= ™ = J 


True SNR Voting With DSP 


Features: 


@ Uses\4 independent Di 


Ital Signal Processors 


to vote the best:channe} 


@ Operates from 


wire audio inputs 


@ Measurés signal-to-noise ratio (SNA) of speech 


n inputaudio-of eac 


cnanne) 


@ No. guard tones: required for GOR:generation 
or for SNA) measurement 


@ Offers repeater transmit control without 
requiring‘ COR input signals 


@ Transmit Control Option commands the proper 


transmitter to:follow the voted receiver 


@ Also performs: with conventional voting 
racelvers 
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For more information, contact: 


| a | JPS Communications, Inc. 


P.O. Box 97757, Raleigh, NC 27624-7757 
(919)790-1011 
Compuserve: 71673,1254 Internet: jps @nando.net 


FAX:(919)790-1456 


SAME PHYSICS. 
SI HLAK PARIS. 


NEARLY ICAL FEATURES. 
RADI AL DIFFERENT 


THERE’S MORE TO 


A RADIO COMMUNICATIONS 
SYSTEM THAN A WELL KNOWN NAME. 
HERE’S WHY THE MULTI-NET II SYSTEM STANDS OUT 
FROM THE COMPETITION: A Multi-Net !] combines innovation and 
over 70 years of E,F. Johnson radio experience to satisfy the most demanding system 
managers. Multi-Net II offers the same capabilities as other systems —like unique IDs, networking 
with auto-registration, and simulcasting—plus unique technology such as dynamic channel allocation, and a clear 
path to our Jade™ and APCO-25 digital environments. Multi-Net II systems are built with a different attitude as well, by a 
team that believes in working with customers, not dictating to them. If youre looking for a new radio system, look beyond the name to 
the technology and people that stand behind it. Call us at | -800-328-391| ext.6380. A INTELLIGENT CHOICES FOR A WIRELESS WORLD. 


zt EFJohnson 
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DVL Ultra series that includes the Ultra System 
for recording as many as 1,000 channels per 
system: Ulira Tower for as many as 32 channels 
and the Ultra portable voice recorder, 

Circle 275 


Concept Seating Booth 400 
Existing products 
Pro Copper low-profile consoles for radio and 
other equipment mounting; Pro Copper duty 
chair for high-intensity use, ic., 9-1-1 dispatch: 
Pro Copper vehicle seats for safety, health and 
comfort 

New products 
Pro Copper 24-hour duty chair 
Circle 276 


Concepts To Operations Booth 704 
Existing products 

Public safety telecommunications and informa- 
tion systems consulting services: conventional 
radio, SOOMHz, microwave, E9-1-1, PSAP con- 
solidation/design. 
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Cycomm Booth 426 
Existing products _ 
PrivaFone 200 series voice privacy products 
The Slice detachable hand-held privacy de- 
vice for the Motorola MicroTac cellular 
phone; CPU 300 privacy unit for a variety of 
mobile phones; TPU 300 telephone privacy 
unit, 

New products 


The Slice HPU 350/5 scrambler for MicroTac 

phones. 

Circle 278 

D&I Booth 1127 
Wholesale Distribution 

Existing products 

Full Ericsson two-way radio line. 

New products 

D&L innovations (system enhancements). 

Circle 279 See classified ads 


Two-way 


Daniels Electronics Booth 1239 
Existing products 
VHF-AM/VHF-FM/UHF/800MHz/900MHz 
radio products for repeaters, base stations, m- 
ral telephones and ground-to-air systems. 
Circle 280 


Data Critical Booth 1428 
New products 

Image APB 

Circle 281 

Dataradio Booth 803 


Existing products 
VIS (Vehicular Information Solutions) products 
for mobile data applications; RF modems for 
AVL/GPS and mobile data applications. 

New products 
PCVtrak for tracking small fleets of vehicles 
with datalinking equipment supplied by 
Dataradio. 

Circle 282 


DataVision Booth 709 
Existing products 

DataVision Head-Up Display (HUD) allows of- 
ficers to receive crucial information from MDTs 
and radars without taking their eves off the road. 
Circle 283 


Datumtech Booth 1415 
Existing products 

Turkey AVL systems, mobile data terminals and 
computers, 

New products 

Small fleet AVL system 

Circle 284 


Dealers’ Product Source Booth 318 
Existing products 

This “special event” tabloid from the publishers 
of Mobile Radio Technology and Cellular Busi- 
ness delivers 100% product coverage to a unique 
audience of wireless communications dealers and 
retailers, 
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Dictaphone Booth 815 
Existing products 
Digital communications recording systems. 
including Prolog and Guardian, 
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Dispatch Products Booth 543 
Existing products 
QO0 series modular steel consoles; RPS series 


modular acoustic paneled workstations, 


») ve 


nn 


workstations. 
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tilities, airlines, rail- 
Qn public-safety, 
military and other 
government agencies 
worldwide have come 
to rely on Avtec for 
advanced, high-capacity 
console solutions for 
integrated radio/tele- 
phone systems. DSPatch 
is a color touchscreen 
console system that 
employs Digital Signal 
Processors (DSP's) at 
every line and worksta- 
tion. Its distributed 


al @i? 


architecture ensures instant responses, even in 
large systems. DSPatch may be configured to 
support from 32 to 1,024 external lines or operator 
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IDSPatch— THE WORLD’s Most ADVANCED 


INS 


FEATURES INCLUDE: 


# User configurable screens 

# Conventional or trunked radio 
# ANI with call queue 
 Multi-format paging 

@ Simultaneous conferences 

# Many more 

DSPatch32, a 32-port system, is 
available for smaller applications 
Call, fax or write for 


additional information or 
a budgetary proposal. 


Avtec 


4335 Augusta Highway 
Gilbert, SC 29054 USA 
Phone: (803) 892-2181 
FAX: (803) 892-3715 


No matter what size your 
business, the new Marconi 
TestMate radio service monitor is 
the perfect partner. At just 
11.4kg (251b), TestMate is a 
complete bench of instruments in 
a single lightweight unit. 

The easy to use interface has 
been developed from the proven 
Marconi 2955. Many of 
TestMate's standard features are A fast bright display update hard keys provides flexibility 


testing faster than ever and its 
rugged design makes it best for 
field tests as well as in the 
workshop. 

Naturally the lightest, fully 
featured radio test set available 
is backed up by the best service 
support. For more about 
TestMate contact your local 
Marconi Instrument office. 


<) 
options with other testers, allows adjustments to be made and instant access to all Marconi 
including the fastest spectrum with ‘live’ signals while a functions. 
analyzer in its class perfect combination of soft and TestMate makes cellular Instruments 


Marconi Instruments Inc. 3 Pearl Court, Allendale, NJ 07401 Tel: (201) 934 9050/1 800 888 4114 Fax: (201) 934 9229 
In Mexico; Telegroup S.A. De C.V, Tel: 5 398 3889 Fax: 5 362 0273 
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New products 
Ergonomic workstations. 
Circle 287 


Dynamic Instruments Booth 408 
Existing products 
DI-934 digital communication recorder work- 
station. 

New products 
D1-939 DAT digital communication recorder. 
Circle 288 


OOH Mh —_——_————— a 
Multi-Net I] enhanced wide-area trunking 
system—Summit DM 800MHz and 900MHz 
mobile radios, Viking CK/CM 800MHz and 
9Q0QOMHz hand-held radios, Summit QX 
800MHz repeaters: For VHF and UHF conven- 
tional systems—Challenger series mobile ra- 
dios, Avenger SE hand-held radios, 

New products 
For Multi-Net IL systems—Viking CR full-duplex 
800MHz handheld, Avenger SK 800MHz 


Emergency Medical Services Pub. bin 
Magazine 
Existing products 
One-year subscription to EMS Magazine: EMS 
Trivia 2 & 3 game with |,0004 questions: “Tricks 
of the Trade” video: The Best of Case Review, 

Volume 1. 

New products 
“Sexually Related Trauma” yideo; “Geriatric 
Emergencies” video: Patch Exchange newsletter 


(by subscription); EMS; The Screen Saver com- 
handheld, Summit dispatch console. puter software. 
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Emergitech Booth 1407 
Existing products 
Enhanced 9-1-1 CPE; mapping and addressing; 
computer-aided dispatch; digitized mapping; law 
enforcement, jail and fire records management. 
New products 

Digiuzed imaging; MDTs; AVL. 
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What was 
Motorola 
thinking about 
when we created 


the R-2600: 


ERI—Electronics Research Booth 1112 
Existing products 
Guyed towers to 1,200 feet in height: self-sup- 
porting towers to 500 feet; emergency towers to 
300 feet: tower and antenna installation service. 
New products 
Lightning Spur lightning dissipation system; 
S.K.LP, Site Keeper Integrated Pager surveillance 
system, RFSS lockout/lagout energy isolation 
device for antenna systems. 
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Your needs. Your daily 
applications. Your continual 
probing...for accuracy. 
Reliability. Ruggedness. 
And efficiency. 


Ericsson Booth 1206 
Existing products 
Enhanced Digital Access Communication Sys- 
tem (EDACS) that features voice and data 
wunking; a variety of mobiles and portables are 
available to complement the system. 


Circle 293 See 


ad page 5% 


The R-2600 Communications 
System Analyzer is flexible. 
From basic two-way radio 
testing to paging, cellular and '% 
other applications, this 
platform allows you to expand 
your ‘ 

capabilities , 

quickly, 

easily and 

affordably. 

Priced from 

$10,950.* 


Call Communication Test 
Equipment today at: 


800-505-TEST 


Eventide Booth 427 
New products 
VR 240-11] 24-channel digital logger; VR 204 
4-channel digital logger; VP 204 digital playback 
unit; VP 244 digital playback unit: ECW40 digi- 
tal clock and reference, 
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Fleet Safety Equipment Booth 201 
Existing products 
FS 1200 series equipment organizer: PCC-6P and 
LOP series power contral centers: complete po- 
lice cruiser turnkey package. 

New products 


FS 3200-M and FS 3200-V console: FS-PST-CV 
and FS-PST-CC prisoner transport seats. 
Circle 295 


Existing prodticts 
MCS-LO0 series; Notepad, Mission Control von- 
soles: Mission Control accessories, 

New products 
Mission Control three-piece bases for police 


vehicles. 
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GE Capital Public Finance Booth 508 
Existing products 
Lease purchase financing information. 
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(A) MOTOROLA 


"As low as $240 per month on a 5-year 
lease, subject to credit approval. 
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You could spend more. 


But WHY? 


TM-4800 
= Trunking Mobile 


The Smart Money Buys Maxon. 


maxen 


A World of Communications 


Call: 1-800-821-7848, Ext. 606 
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Government Technology Booth 937 
Existing products 
June issue Government Technology Magazine, 
which focuses on: electronic commerce, elec- 
tronic data interchanges and modems; Desktop 
Buyers’ Guide; GIS Resource Guide. 

Circle 298 


iHabla! 

Existing products 
Spanish language yideo tutor program that is 
equivalent to a Wwo-semester college course—|6 


Booth 502 


hours of video and 15 hours of audio plus 4 
workbooks. 
New products 
Compact Spanish video tutor program—eight 
hours of video and two workbooks. 
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Harris Farinon Booth 646 


“Lxisting prodticts 


DVMO/0-8T digital microwave radio, DVM6/ 
18-45 digital microwave radio; StarScan network 
miunagement systen. 


| 


| 


} 


CELEPOINE wo 
We Manufacture Excellence! 


(310) 652-3666 » Fax (310) 652-0777 Peis. 4 
1022 S. La Cienga Bivd. Los Angeles, CA 90035 


REMEMBER WHEN IT USE TO TAKE 
100 MILES OF WIRE TO GET A PHONE? 


...Mow all it takes is an SR-20! 


The new SR-20 radio-telephone system utilizes award-winning, 
fully synthesized RF modules from Motorola™ and is ideal for voice/fax 
or data transmission up to 14.4 kbps. TELEPOINT's SR-20 can operate 
as a phone-line extension, replacement for lease lines or improve 
satellite/microwave last mile connectivity assuring 100% extended 
duty cycle operation, delivering the best in companded audio with 
uninterrupted clarity in the harshest environments. — : 
Programmable RF power and frequency make 


the new SR-20 the most versatile and 


cost-effective communications solution 


on the market today. For the clearest, 
in point-to-point and multi-point 
wireless connectivity, 

experienc 


whe 4 


~ 


54 


Circle (46) on Fast Fact Card 


Mobile Radio Technology August 1995 


New products 
MegaStar 2000. 
Circle 300 


HTE Public Safety Booth 204 
Existing products 
Public safety software solutions, including CAD, 
RMS, E9-1-1, LEADS/NCIC, mapping and AVL. 
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Existing products 

Full line of products, including communications 
service monitors, RF and microwave spectrum 
analyzers. 

New products 

COM-120B service monitor with EDACS and 
ClearChannel LTR trunking and split-screen 
spectrum analyzer. 


Institute for Disabilities Booth 1102 
Research and Training 

Existing products 

9-1-1 training package. 

New products = = 

“Hot Sheet” of critical information that TDD us- 

ers can keep by the phone and use as a reference 

in emergencies. 
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Existing products 

TK-250 VHF highband (150MHz-174MHz)/ 
TK-350 UHF (450MHz—3512MHz) compact por- 
tables; TK-630/TK-730/TK-830 series synthe- 
sized mobiles, with dual-head remote and 
dualband remote configurations, also single-head 
remote control configuration. 

New products 

TK-930HDK2 (800MHz mobile) and TK- 
430K4A (800MHz portable) are NPSPAC- 
compatible models of 800MHz products. 


Exivting products 

Design, integration and manufacture of UHF, 
800MHz and 900MHz trunked radio systems, the 
TKR-9300S (800MHz) and TKR-9301S 
(900MHz). 
New products 
TKR-9300S 800MHz NPSPAC repeater system. 


LDV/Lynch Diversified Vehicles Booth 1225 
Existing products 
Custom specialty vehicles for police, fire and res- 
cue: communication/command centers, mobile 
precincts, tactical units. surveillance vans, B.A.T. 
mobiles (blood alcohol testing), HazMat, and 
dive/rescue, 

Circle 306 


Leach Mounce Architects Booth 820 
Existing products 

Law enforcement, detention, fire and communi- 
cations facility and forensic lab design. Services 
include needs assessments, programming, mas- 
lcr planning. space planning, site analysis, feasi- 
bility studies, architectural design, interior de- 
sigh, construction contract documents and con- 
struchon administration. 
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MUNICATION 


voprystaR”” 


Because money matters. . . 


Call Us First. 


In the world of communications, the failure of a radio 
system can put a company out of business. And in today’s 
competitive world, everything revolves around 
communications. No one understands this better than the 
employees of Northstar Communications. From the 
simplest repair work to the most complex installation, 
Northstar Communications is able to meet all of your 
communications needs. 


We offer a variety of services, including: 
e Radio site repair work 
e Cable maintenance service 
e System design 
e Complete turnkey installation 


For more information or for a quote, please contact 
Jonathan Amonett or Harry Lewis at 1 (800) 606-7437. 


Northstar Communications 
15330 lmecapa Road, #3 
Vietorville, CA Y2392 
(619) 241-1950 © bax (619) 241-1929 
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Lux Steel Booth 1120 
Existing products 
Office chairs: Continua series; Advantage | se- 
ries: Task Plus: Task Plus IL. 

New products 
Office chairs: intense-use Advantage | XL L128- 
12: intense-use Task Plus XL 12-10, 13-10; Com- 
mon Sense series 60-01, 61-01, 62-01 

Circle 308 


M3i Technologies Booth 418 
Existing products 
PCMobile ruggedized mobile computer with 
optional internal RF modem and antenna for RF 
communications over public networks; vehicular 
and portable versions, both compliant with EIA 
standards for temperature operating range, shock 
and vibration 

Circle 309 


Marcon! baistraments Booth 69 
ENisting products 
2957 cellular radio test set: 2965 radio test set: 
2032 antenna signal processor 

New products 
2945 radio test set 
Circle 310 


See ad page 51 


MaSys Booth 1004 
Existing products 

ENFORS family of public safety integrated soft- 
ware: records, jail, personnel, warrants and civil. 
New products 
ENFORS/CAD adds capabilities for multi- 
agency dispatching, unit (racking, ageney event 


number generation and reporting—enhances sys- 
tem for county or shared system environments. 
Circle 311 
Viaxoo America Booth 403 
Existing products 
SP-2000 synthesized handheld with scan—UHF/ 
VHF, SM-4000 synthesized mobile with scan 
UHF/V HF, CP-0500 crystalled bandheld—UHF/ 
VHF; TP-4800 trunking handheld—800MHz:; 
TR-4800 trunking repeater—800MHz: SP-5050 
HD synthesized handheld—25MHz-SOMHz. 
Circle 312 See ad page 53 


Muara Booth 303 
Existing products 
Antennas. 


Circle 313 


See ad page 21 
MFS Network Technologies Booth 844 
Existing products 
Designs and builds fully integrated communi- 
cations networks for government and busi- 
ness—a systems integrator that will manage 
every required project service. including finane- 
ing, design. systems integration. project man- 
agement. construction, maintenance and facili- 
les Management 

Circle 314 


Midland Land Mobile Radio 
Existing products 
Portable radio series; Syn-Tech XTR series of 
mobile and portable radios; Syn-Tech I] series of 


Booth 16 


mobile radios: Base-Tech series of dispatch and 
repedter stations 
New products —_ 
70-147, 70-148, 70-248 portable radios; 70- 
1342BMM, 70-1395BMM, 70-1495BMM Multi- 
Mode mobiles: 70-3340 and 70-3530 Multi- 
Mode plattorm radios 
Circle 315 


See ad page 35 
Mobile Radio Technology Booth 318 
Existing products 
Mobile Radio Technology is recognized as the 
Icading source of technology-focused industry 
guidance. Readers include mobile radio dealers 
and service shops, large-volume end-users at 
public safety, government, transportation, busi- 
ness and industrial agencies, as well as paging 
and SMR service providers, and manufacturers 
and their reps and distributors. The editorial ad- 
dresses the latest in equipment and applications. 
business developments. legal and regulatory 
matters. Visit us at our booth to pick up a copy 
and sign up for your tree subscription 

Circle 316 


Modular ¢ Booth 306 

Systems 
Existing products 
Ultracom Pro console system. 
Circle 317 
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See ad page 63 


Matorola Land Mevtrite 
Products Seetor 
Existing products — 


Booth 623 


Mobile Radio Technology 


August 1995 


highest level of integrity. 


We'll show you how 
to turn information 
flow into cash flow. 


Most Service Information 
Systems simply process infor- 
mation. ServicePlus, on the 
other hand, actually puts your 
business information to work 
for you —to eliminate late and 
missed invoicing opportunities, 
increase technician perfor- 
mance, and optimize inventory 
movement. 

ServicePlus manages the 
service cycle through a single 
point of entry (Logbook) to pro- 
vide your staff with immediate 
access to accurate data and 
easy to understand decision 
support tools. Our system struc- 
ture ensures that all processes 


* SP Manager 

* Logbook (Work 
Orders/Invoicing) 

* Inventory Control 


* Dispatch 
* Purchase Orders 


can profit from. 
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Hottest Price/Performance in its class! 


S760 


ServicePlus modules include: 
* Serialized Inventory 
* Service Contracts 


* ACCPAC Plus™, Great Plains™ 
or SBT™ Accounting Interface 


— ae 
Service?lus 


Service Information System 


Buys you a network-capable 
system including: SP Manager, 
Logbook, Inventory Control 

and Service Contracts. 


Download a 
Slide Show Demo 
Call our BBS Line 
(613) 521-2105 


ServiceWare 
Corporation 


in the cycle are complete and Information you can Tel (613) 521-7391 
your information retains the trust...Information you Fax oles -5595 


netlink@service,magi.com 


The Chief of Police placed his gun, handcuffs, 
badge and a radio in front of the City Council. 
He then asked which was the most important. 


i 


The old timers knew the gun wasn't 
the right answer, but we still enjoyed 
watching the Chief make his point. After 
22 years on the force, you learn a lot of 
lessons.. like the value of teamwork, 
communications, backup, and support. 


“Your radio is the most often used 
tool you have... and it's the most 
important" he'd say. "On the other end 
of your radio is something nobody 
wants to mess with... and that's every 
other member of the police department." 
He made his point. 


The Chief is quite a character. He 
intimidates some. Others just look up to 
him. Once you get to really know him, 
you realize deep down, he regards each 
and every one of us as part of his family. 


1610 West Street Annapolis, MD 21401 
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Perhaps that's why this unique 
presentation to the budget committee 
was so persuasive. It was time to 
upgrade our old radios to the new 
APCO 25 digital standard. The Chief 
chose Stanilite. Limited budgets were 
not going keep his department from 
having a communications system with 
all the best features. To this man, 
nothing was more important than 
having each of us safe every night. 


Stanilite... for those who want all 
the features without all the costs. 


[A] 
S TAWA ai 


Phone 410-263-2481 Fax 410-263-8760 


Visit us at APCO, Booths 300 
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APCO 


Integrated voice and data systems; Astro digital 
radio communications systems; Smartzone and 
Omni communications systems; analog radios. 
New products 

Forte portable data terminals; MCS dualmode 
(analog and digital) mobile radios. 

Circle 318 See ad pages 5, 52 


Mounting Solutions Booth 1234 
Existing products 

Over-the-hump vehicle mounts for Crown 
Victorias and Caprices; radio racks; universal 
laptop mount; sunscreen for laptops and MDTs, 
pedestal mounts; MDT mounts. 

New products 
Ruggedized screen holder; light attachment for 
laptop mount. 

Circle 319 


NCG Company/ 
Comet Antenna 

Existing products 

Complete line of Comet mobile and fixed station 

antennas; mobile mounting systems; antenna 

duplexers; accessories. 

New products 

Comet FX-555NMO elevated cellular look-alike 

mobile antenna for transmitting on WHF, UHF 

and cellular simultaneously. 

Circle 320 


Booth 1126 


New World Systems Booth 503 
Existing products 


Aegis public safety software, including com- 


Great Caesar’s Ghost! 


STI-CO's new totally disguised custom fender 
mount antennas with rugged stainless steel 
masts offer super bandwidths and a built-in 


puter-aided dispatch for law enforcement, fire 
and EMS; mobile computing technologies; Inter- 
face software for state/NCIC, encoders, pagers. 
Wewprodiets 
CAD mapping; laptop field reporting: CAD in- 
terface; state/NCIC interface, 

Circle 321 


Northpoint Booth 1115 
Communication Products 

Existing products 

Complete line of Lo Pro mobile antennas that are 

5/g" tall and feature 3dB gain, omnidirectional 

radiation pattern. 

New products 

Lo Pro NP 4020 UHF antenna, 410MHz- 

424MHz; Lo Pro NP 4025 UHF antenna, 

416MHz—-430MHz; Lo Pro NP 4065 UHF an- 

tenna, 457MHz—474MHz; Lo Pro NP 4080 UHF 

antenna, 470MHz-490MHz. 

Circle 322 


OAR 

Existing products 
4000 series DF processors; MA1300 series mo- 
bile DF antennas. 

New products 
4400 DF processor/receiver; MA800 cellular 
band DF antenna. 

Circle 323 


Booth 510 


OCS Technologies 
Existing products 


Booth 1030 


Computer-aided dispatch; records management 


ultra high efficiency AM/FM broadcast coupler. 


The XXX-SB-150 Series has 24 MHz bandwidth 


(150-174 MHz), and the XXX-SB-450 Series has 
6&7 MHz bandwidth (403-470 MHz). 


systems for law enforcement, fire and EMS. 
New products 

Dispatch? computer-aided dispatch. 

Circle 324 


Orbavom Systems Booth 1215 
Existing products 

TDM-150 series distributed microprocessor com- 
munication control centers; Calida+ desktop 16- 
channel user-programmable console; TDM-1!50 
CRT communications control center. 

Circle 325 See ad page 79 
PacketCluster Systems Booth 1423 
Existing products 
Mobile data communications systems for public 
safety. 

New products 
Mobile data system with CAD/RMS interface and 
automatic vehicle location. 

Circle 326 


Pols Phaser Booth 100 
Existing products 
Grounding systems and lightning arrestors for 
twisted pair and ac power. Protectors for data, 
telco, LAN and CCTV available. Custom manu- 
facturing capability and products. 

New products 
IS-MRSOLNZ+6 coaxial protector for global 
positioning system (GPS) receivers with active 
antennas. 
Circle 327 


See ad page 66 


BROADBAND 


ANTENNAS 


Of course, only STI-CO can provide exact AM/FM 
antenna replacements for all Chrysler, Ford, GM 
and many Euro-Asian body styles! 


More supercolossal news fram the... 


DISGUISE GUYS 


KKK Cae 


11 COBHAM DR, ORCHARD PARK, NY 14127 (716) 662-2680 FAXES (716) 662-5150, (800) 685-1122 


Visit us at APCO, Booth #500. 
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See The Latest 
Who, What, 
When, Why, And 
Where In 
ommunications. 


Who delivers digital technology for improved clarity, security, and coverage? 
What will help me extend my lifeline to the community and my users? 
When will I be able to talk longer and farther than I can now? 


Why is having access to multiple vendors important? 


(Hint: The MWK): is at Ericsson's booth #1206 at the 
61st APCO Conference in Detroit.) 


W 


ERICSSON 
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Power Conversion Products Booth 319 
Existing products 2 
De power supplies. systems and related equip- 
ment, including ac-to-de rectifiers and de-tu-de 
converters using switchmode technology and 
modular design. 

New produets 
TwinPack Plus modular design de power supply. 
Circle 328 


Public Safety Systems (PSST) Booth 1016 
Existing products 
RESPONSE computer-aided dispatch system and 
associated CAD system interfaces: records man- 
agement applications 

New products is 
FIRES newly updated Windows-based fire and 
EMS incident reporting system 

Circle 329 


Racal Recorders Booth 1201 
Existing products . 
Wordsale Maxima: Rapidax Ranger DTI. 
Circle 330 


Reh tv i Hoth 432 
Existing products : 
Two-way crystal and synthesized mobile. por- 
table and base radios; repeaters; base station com- 
ponents and subsystems: muliplexed antenna 
systems, IM suppression products. 

New products 
RIBR inband repeater: RCBR crossband repeater. 


RF Industries Booth 1334 
Existing products 
RFA-4024 Unadapt kit: RFA-4007 heavy-duty 
forged crimping tool kit; RFA-S4041 Unicable kit: 
RFA-4027 SMA adupter kit. 

New products 7 
RFA-4026 Celludapt kit; RFA-4017 cable test- 
ing kit: RFN-1001-S N male universal cable plug: 
RFA-4089 minature pin crimping tool 

Circle 332 


Rohn Booth 1013 
Existing products __ 

Self-supporting towers; guyed towers: steel 
poles: concrete poles: fiberglass equipment shel- 
ters: concrete equipment shelters. 

New products 
RT1T800 and RT2400 walk-in fiberglass cquip- 
ment cubinets, 

Circle 333 


S & R Systems Booth 600 
Existing products 
CAD, records management (police and fire): jail 
management: community care; mobile data (four 
levels); mapping 

New products 
Windows-based products; Auto-Geo base cre- 
ation: Mobile Session Manager for mobile data. 
Circle 334 
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Existing products 


stallation services: microwave services; mobile 
towers: mounts/mounting equipment towers; site 
services: tower lights 

Seec 
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Scalu Electronic Booth 1200 
Existiny products 
Trunking, paging. point-to-point. control stauion 
and two-way antennas 

New products 
SMT-1000 mobile tester designed to assist in the 
installation of analog and digital mobiles and por- 
tables in the 4OOMHz-512MHz or the 806MHz- 
935MHz range. 

Circle 336 


Shadow Technologies Booth 115 
Existing products 
Chameleon frequency-hopping. hand-held radio, 
New products 
SFH-41 Chameleon frequency-hopping, hand- 
held radio. 

Circle 337 


Shinwa Communications Booth 509 
of America 
Existing products 
Checkmate [V tone and voice pagers; STAT se- 
rics portable and mobile radios; desktop repeater 
and base station: CAD dispatch system. 

New products 
Desktop repeater/base station. 


oe el (BC Antennas: guyed and self-supporting towers: in- Circle 338 


Cirole 341 


GenseEer-cOornson 


MCS-100 SERIES 


The Gamber-Johnson MCS-100 Series is an economical alternative 
to consoles for mounting voice and data communications equipment 
In your Caprice or Crown Victoria. 


Our base is one piece, made of 3/16” electrostatically powdercoated 
steel. For safety, all edges are milled and corners rounded. Our 
design allows installation in minutes without 

drilling or modifying the vehicle. Our radio 

brackets are universal and simple to 

install and adjust. The 22 1/2” mounting 

surface gives you room for up to six sets of 

radio brackets, or a combination of brackets 

and a Gamber-Johnson MCS Series MDT or 

Laptop/Notebook mount. We even offer an 

adjustable armrest to assure an 

ergonomically correct work station. 


The simplicity and strength of our design 

provides a margin of safety unsurpassed in the industry, and ease 
of installation which saves you time and money. Of course, the 
MCS-100 system is air bag friendly when properly installed, and, if 
desired, may be upgraded to an enclosed console protecting your 
initial investment years into the future. 
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For information now 
ome CALL 1-800-GJ-MOUNT 1-800-456-6868 
ao FAX 1-800-WE-HELPP 1-800-934-3577 


Sameer-cOnmnson 


Service & Solutions 
801 Francis Street. Stevens Point, Wisconsin 54481 


Partial 
accessory 
sampling 
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TONE PANEL NEWS! 


Interconnect Trade-up Program! 


Three-Year Warranty! 


- See 
5 ee ee 
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ZETRON 


There are two big news items on Zetron tone panels! 

The first is a natural upgrade path that lets you add interconnect capability to your 
community repeater. Any 38/38MAX/39 purchased after 4/1/95 can be traded in for full 
value towards a Model 48B Repeater Manager. You have three full years from purchase 
to exercise the interconnect option. 

Second, each Zetron 38/38MAX/39 purchased after 4/1/95 is now equipped with a 
three-year warranty on parts and labor. You get the best service in the 2-way industry. 

Why take a chance? Plan for the long term. Let Zetron give you the assurance of 
reliability as well as the versatility to add interconnect in the future. Call today. 


Model 38A Repeater Panel Model 39 Premium Panel 
Most popular tone panel in the industry. Includes Handles up to 160 user groups simultaneously and 
RS-232 programming and 38 CTCSS/22 DCS. provides a convenient front-panel keypad and LCD. 
Model 38-Max Repeater Panel Model 48B Repeater Manager 
High capacity 160 user groups (50 CTCSS, 110 Full-featured community panel with two-line, multi- 
DCS) for scan-based trunking systems or other user telephone interconnect and selective calling. 
applications that require numerous tones/codes. Handles up to 325 users. 


Zetron, Inc. 
12034 134th Ct. NE, PO Box 97004 4 E i =; © fe Phone: (206) 820-6363 
Redmond WA 98073-9704 ® Fax: (206) 820-7031 
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Sinclair Veehnologies Booth 1101 
Existing products 
Base station antennas, filter and combining 
equipment. 
Circle 339 


See ad page 70 


Shattery Software Booth 947 
Existing products 

FCC licensing software. 

New products 
FCC licensing software for FCC form 600. 
Circle 340 See classified ads 


SMC Electro-Mount 
Existing products 
$2000 series installation systems; VMS series 
laptop mounts, 
New products 
$2000 custom consoles; VMS series “sliding” 
laptop mount; $2000 consoles—accessories, arm 
rests, [2V outlets. 
Circle 341 


Booth 1300 


See ad page 16 


Soni¢e Communications Booth 404 
Existing products 

Two-way radio communications accessories, in- 
cluding headsets. car mics, throat mics, motor- 
cycle and automobile racing equipment, wireless 
receivers and various surveillance kits. 

Circle 342 See ad page 12 


Spillman Data Systems Booth 940 
Existing products 


Fully integrated public safety software for 


records management, CAD with Geobase. traf- 
fic information, premises information, NIBRS 
reporting. 
New products 
CAD Response Plan software module pro- 
vides response plans with responding units 
and unit types, move ups and covering units, 
call-back plans, mutual aid and premises in- 
formation interface. 

Circle 343 


SPJ Furniture Technology Booth 608 
Existing products 

Hexocom electronically height-adjustable com- 
munications workstation. 

Circle 344 


Stainless Booth 221 
Existing products 
Guyed towers; self-supporting towers; mono- 
poles. 

Circle 345 


Stancil Booth 703 
Existing products 

Centurion digital yoice recorder; SIR Stancil 
instant recall recorder; DBR VHS format 
voice recorder. 

Circle 346 


Stanilite Booth 300 
Existing products 

Cellular switch; conventional repeater. 

New products 


APCO 25 digital base stations, mobiles and 
infrastructure. 
Circie 347 See ad page 57 
Stealth Network ‘Technologies Booth 409 
Existing products 

Concealment devices, such as rooftop enclosures, 
Bell & Clock towers, water tower caps, silos and 
high-rise road signs. 
New products 
Concealed and non-penetrating rooftop platform 
along with a mapping system that will show the 
addresses of high-rise road sign locations in se- 
lect cities; RF transparent flagpole for PCS om- 
nidirectional antenna concealment. 

Circle 348 


St-Co [ndustries Booth 500 
Existing products 
Disguised mobile two-way antennas, including 
custom fender-mount lowband, highband, UHF 
and cellular/trunking models; cellular look-alike 
VHF, UHF and dualband antennas; low-profile 
transit antennas; couplers: tuners; and dual 
matched systems. 

New products 

XXX-SB-150 stainless-steel custom broadband 
antennas, VHF. with built-in AM/FM broadcast 
coupler—150MHz-174MHz; XXX-SB-450 
stainless-steel custom broadband antennas, UHF, 
with built-in AM/FM broadcast coupler— 
403MH2z-470MHz. XXX-S-800 stainless-steel 
custom broadband antennas, cellular/trunking 


TOP REASONS WHY IT PAYS TO CHOOSE 


ultiplier 


TWO-WAY AND CELLULAR BATTERIES AND ACCESSORIES 


* Multiplier Two-Way & Cellular battery products are Made-in-America. 
* Our pricing is competitive with Asian suppliers. 

* We make the highest quality battery products in the industry. 

* Multiplier’s name has been on the door since 1972. 

* We make over 1400 Two-Way radio batteries & accessories. 

* We make over 400 Cellular batteries & accessories. 

* Multiplier can ship most orders within 48 hours. 

* We’ve increased manufacturing floor space by 100%. 

* Our customer service people are helpful and efficient. 

* Cellular Blister Packaging & Private Label Programs. 


Professionals prefer Multiplier 


Multiplier invites you to join our worldwide roster of over 4000 satisfied clients. Discover why 
it pays to get the best quality and best pricing from an American manufacturer of Two-Way and 
Cellular battery products with over 23 years experience. Call for our 2-Way & Cellular catalogs 


MULTIPLIER INDUSTRIES CORP. 
135 Radio Circle 
Mount Kisco NY 10549 USA 


MULTIPLIER (UK) LTD 
Unit 1 Pilot Trading Est West Wycombe Rd 
High Wycombe Bucks U.K. 


914-241-9510 Fax: 914-241-1103 494 537493 Fax: 494 443422 
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Proudly 
Made-in-A merica 


There’s more than one 


reason why MODUCOM 
Dispatch Consoles 
are FirsEt Choice 
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Only the Ultra-Com PRO communications 
workstation lets you design screens for your 
specific requirements, with no changes to 
software in the common electronics. 


* Exclusive “‘Screenmaker”’ feature lets user design screen's 
operational requirements 


® Exclusive ““Customizer’’ feature allows more programmability 
Free software upgrades 
Intel 486 operator-interface (Pentium PC optional) 
Hardware upgrade without firmware changes 
Moducom system design and specification assistance 
Support when you need it 
They’re talking about us... 
_] ‘For real value, high tech and support, we found that Moducom was hard to beat.’ 
Steve Meer, V.P. Systems Integration, SCC Communications, tac. 
[) **Modular Communications proved to us that they have the real handle on state-of-the-art.” 
Bilt Smith, Dir. of Communications, Wyoming Highway Patrot 
(J **We have a number of Ultra-Com PRO touchscreen consoles and they have proven to be 
extremely reliable.” Mike Slavick, Communications Div., Larimer County, CO 


Call, write or fax for our Ultra-Com PRO literature package 


MODULAR COMMUNICATION SYSTEMS, INC. 


13309 Saticoy St., No. Hollywood, CA 91605 ° (818) 764-1333 « FAX: (818) 764-1992 
Texas Office: 211 King Nicholas, Scroggins, TX 75480 © (903) 860-3660. ° FAX: (903) 860-3658 
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EASY ANTENNA & TRANSMISSION LINE MEASUREMENTS 


Tired of not knowing where 
your antenna stands? Watt- 
meters that test one frequency 
or antenna testors that are 
disturbed by outside signals 
letting you down? Most of the 
answer is on your bench. 
Adding an EAGLE return loss 
bridge to your service monitor 
makes a complete antenna 
measurementsystem. 


Return loss bridges from Eagle cover 
from .04 MHz to3.0GHz. These are self 
contained units that require no 
attenuators, amplifiers or detectors. 
All the additional equipment is 
contained in your service monitor or 
spectrum analyzer. Five watt power 
rating, unmatched in the industry, 
protects YOUR bridge from power 
coming from the antenna at crowded 
sites. Rugged nickel plated brass 
enclosures assure excellent durability 


Free: Application note, "Antenna and Feedline measurement’, call and ask for 
it! The following EAGLE products will also aid in testing: Precision coaxial 
cable jumpers, power splitters, and reference terminations. Eagle RLB150 
series bridges start at $259.00. 


VOICE: (520) 204-2597 
TALELE FAX. (520} 204-2568 
P.O. Box4010 Sedona, AZ, 86340 
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Warrmerers, Evements, Arrewvarors & Loans 


@ In Stock 
@ Best Prices 
@ Quick Service 


We earned our position 
as the leading Bird 
distributor with a big 
inventory, good prices 
and quick service. We 
would like to earn your 
business... call today. 


TOLL-FREE (800) 877-7979 


2050 South Bundy Drive 
Los Angeles, CA 90025 


HENRY RADIO 


FAX 310-826-7790 
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(broadcast coupler optional)—806MHz- 
866MHz: ROF-EF-150/800 cellular look-alike 
dualband/broadband antennas, VHF/cellular (en- 
closed coil, elevated-feed style)—!36MHz- 
174MHz/800MHz/900MHz: MAG-BB-450, 
TRL-BB-450, ROF-BB-440 cellular look-alike 
broadband antennas, UHF (enclosed coil. el- 
evated-feed style -403MHz-S25MHz. 

Circle 349 See ad page 58 


TEAC America Booth 833 
Existing products 

Digital voice logging equipment and instant re- 
call recorders, including optical disk, 8mm, 42m, 
(DAT) and VHS media technologies, 

New products 

CR-400 DAT recorder: CR-PCR PC remote sta- 
tion; DCR-4000 optical disk system. 

Circle 350 


Tiburon Booth 711 
Existing products 
CAD/2000 computer-aided dispatch: RMS/2000 
police and fire records management; mobile data 
computing. 

New products 

CAD graphical user interfaces; RMS graphical 
user interfaces: automated CAD status mapping: 
MAKO Windows mobile data workstation. 
Circle 351 


lranserypt International Booth [04 
Existing products 
Infosee analog encryption (scrambling) modules 
for land mobile radio and cellular products from 
four-code to non-linear, none-predictive trillion 
code modules; cellular voice privacy (CVP); 
Transpulse mobile computer; status modules and 
status control products: computer-aided dispatch 
(T-CAD) software telemetry; signaling products; 
radio products—repeaters; PX scrambler is em- 
bedded in the Motorola MicroTAC cellular 
phone. 

New products 

DME 9600 dualmode encryptor provides both 
digital encryption and analog voice privacy over 
the public switched telephone network (PSTN): 
Project 25-upgradable portable two-way radio, 


Circle 352 See ad page 3 
TRW—Systems Integration Booth 636 
Group 


Existing products 

TRW tone alert receiver: EBS-. NOAA- and 
CSEPP-compliant: Verafind automated identifi- 
cation system; 3D RF communications design 
model. 

Circle 353 


TWR Lighting Booth $4] 
DREN a i0 | ( — 
Red light. white light and dual red and white sys- 
tems for aviation obstruction applications. 

New products 

Low voltage strobe light systems, 

Circle 354 


PX RN Systems inoth 630 
Existing products 

Mulucouplers: signal boosters; duplexers; 
filters: RF system products. 

Circle 355 See ad page 11 


Obedient 
Buttons 


They Do What You Tell Them 


(and only talk back when requested) 


Zetron's Series 4000 Communications Control 
System and Model 4010 Radio Dispatch Console 
offer more flexibility and control than any other 
equipment in the industry. Any button can be 
programmed to perform channel control functions, 
system control functions, instant call paging, and 
auxiliary input/output switching. 

You can quickly add channels and pagers or re- 
arrange button layouts to fit your requirements as 
your system grows or changes. 


Don't let yourself get frustrated with consoles 
that won't do what you ask them to do. Equip your 
dispatch center with Zetron's communications 
equipment and take control today. 


12335 134th Ct. N.E. Redmond WA 98052 ‘T 
Phone: (206) 820-6363 Fax: (206) 820-7031 zZ E ie oO N ® 
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We’ve Got Your 
Power Mains 


Protected! 


a 


SS 
$ 
R 


> Fast <25ns — Full Leads 

> Breakered Internally 

> Local and Remote Status 
> /ndependent of User Loads 


> Surges Shunted to 
Entrance Ground 


> *NATL 1449 Approved 
> 10-Year Warranty 


2500 models of coax, 
power and twisted pair 
protectors ... plus 
lightning/EMP and 
grounding solutions 


KPolyPhaser} 


CORPORATION * 


(800) 325-7170 © (702) 782-2511 
FAX: (702) 782-4476 
2225 Park Place ¢ P.O. Box 9000 
Minden, NV 89423-9000 
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APCO 


Uniden America Booth 939 
Existing products 

VHF and UHF portables and mobiles: 800MHz 
portables and mobiles. 

New products 
SPHI55 VHF portable; SPU454 UHF portable; 
SPS801/802 800MHz portable. 

Circle 356 


Unisys Boath 633 
Existing products 

LifeLine computer-aided dispatch soluuion, 
SunPro fire records management solution; EIS 
international emergency management soluuon; 
Concorde Key Systems computer-aided resource 
management. 
New products 
Lifeline Records 2000, 
Circle 357 


Valmont Industries Booth 613 
Existing products 
Design and manufacture tapered, tubular steel 
monopoles: guyed towers; self-supporting lattice 
towers; ancillary equipment and installation serv- 
ices for the communications industry; camou- 
flaged monopoles tor edge in restrictive zoning 
areas. 

New products 
Redesigned lattice tower line; camouflaged 
monopoles. 

Circle 358 


Valor Systems Booth 819 
Existing products 

Windows-based computer-aided dispatch sys- 
tem. 

Circle 359 


Vega. a Mark EY companys Booth LOM) 
Existing products 
5200 control console, C510-C, C-516, CL614R 
control console. 
New products 
1505 audio mixer/line driver, 1690 audio proces- 
sor module; 1756 octal relay module. 

Circle 360 See ad page 1 


Watson Furniture Systems Booth 420 
Existing products 
Ergonomic and acoustic console furniture for 
desktop and rack-mount applications. 

New products 
Basik 5 power primary 90°; Basik 2 power pri- 
mary 90°, 

Circle 361 


Westinghouse Electric Booth 1232 
New products 
Series 1000 mobile satellite telephone system; 
vehicle emergency messaging system. 


Circle 362 


Winnebago Industries Booth 236 
Existing products 
Winnebago commercial vehicles. 
New products 

Rialto shell. 

Circle 363 


Wireless World magazine Booth Als 


Existing products _ 


Published bi-monthly, WirelessWorld provides 
market updates. engineering information, appli- 
cations stories and the latest news of the broad- 
band and narrowband PCS and paging industries. 
Readers inglude PCS licensees and applicants, 
operators of paging, ecllular and E-SMR systems, 
as well as CATV system operators, inter and 
Jocal-exchange carriers and large-volume end- 
users, manufacturers and their reps and distribu- 
tors. The 1995 WirelessWorld Expo will be held 
in San Franesico Noy. 7-9, Call 800-458-0479 to 
attend. 
Circle 364 
Zetron Booth 706 
Existing products : 
Radio communications control equipment, in- 
cluding radio console systems, PSAP telephone 
system, modular dispatch and PSAP accessories, 
headset interface. fire station alerting system, 
message recorders. 

New products 
3100 PSAP telephone system. 

Circte 365 See ad pages 22, 61. 65 


Do you have a photo 
you would like to see 
on the cover of Mobile 
Radio Technology? 


7 


= terested 
in photographs of facilities, 
installations or other graphic mate- 
rial relevant to the audience we 
serve. We welcome material from 
vendors, consultants, dealers, tech- 
nicians, service-providers, end- 
users and others. 
If you have a 35mm slide, transpar- 
ency or other piece of art that you 
think would be worth consideration 
for our cover, please let us know. 
We would love to hear from you! 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O, Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 


Please contact us before you send 
your material. 
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BECAUSE FRONTIERS DO STA VD STIL 
Seize the opportunities My» fa. \ 4 i 
opened by “anytime, = 7 was 


anywhere” commun- 

ications. Get all the 
facts. Attend PCS ’95 
— the one event that 
covers the whole 
spectrum of wireless 
communications. 


PCS ’95 has 200+ exhibits and more than 
30 conference sessions to put you in touch 
with everything that matters in personal 
communications: 


a 
Cellular Phones Imaging Infrastructure « Mobile Data» 
Mobile Satellite Technology » Pagers * PCS « Personal Digital 
Communicators * Portable Computing * Smart Cards » Ss 
Software « Video Mail * Voice Mail « Wireless LANs 
Wireless PBXs i] 


frontie r, to lead is to succeed. 


For more information, please call PCS °95 at: ie hp 

TEL 1.800.416.5521 : Take your place among PCS 
FAX 1.617.329.8090 industry leaders, register for 
WEB ADDRESS http://www/exporeg.com/pcia PCS 95 today 


Sponsored by the Personal Communications Industry Association 
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WE HAVE 
THE LARGEST 
INVENTORY 


Tired of hearing " I'm sorry, we 
don't seem to have it in stock 
right now... 


At ge Gon7s, we know how 
important it is to maintain 
continues radio 
communications 

at its best !!! 


LOTS & LOTS 


of everything you need !!! 
Call us... and avoid the 
"I’m sorry.." routine! Over 3000 different products 
to choose from more 
than 200 manufacturers !!! 


EP hs C29 


EL PASO COMMUNICATION 
SYSTEMS, INC. 


1630 PAISANO DR 
(915) 533-5119 FAX (915) 542-4701 
EL PASO, TX., 79901 U.S.A. 


ASK FOR YOUR 
FREE CATALOG 


U.S. Free Fax 
1(800) 524-6564 
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PHOTO 
PHOTOVOLTAIC, SALES, ENGINEERING, 
AND DESIGN TO SERVICE ALL YOUR 9850-A WEST GIRTON DRIVE 


INDUSTRIAL DIVISION 


REMOTE ELECTRICAL ENERGY NEEDS. 
WORLDWIDE INSTALLATION. 


Of KYOCERA 
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LAKEWOOD, CO 80227 
303-988-8208 
800-223-9580 

FAX (303) 988-9581 
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Technically speaking 


(continued from page 8) 


MS. [MAG] SER L 


50 100 300 


FREQUENCY (MHz) 


Figure 3. The circuit shown in Figure 2 (100 resistor) produces the 


Si1-parameter of 0.5 as shown in this graph. Since the network is purely 
resistive, the S:-parameter remains constant with changes in fre- 
quency. The parameters Siz, Sz: and Sz are also equal to 0.5 and remain 
constant with changes in frequency. This graph was produced with 
Compact Software's ARRL Radio Designer 1.0. 


The return loss is 20log? = 20log0.5 = —6.02dB. Figure 3 
above is a graph of the magnitude ys. the frequeney of Sir of 
the 100Q resistor. Because the network is purely resistive, the 
magnitude of Si; is the same at all frequencies. 


Caleulating Su 

Because this network is purely resistive, the phase angle at 
the input port (Si) is going to be 0°. Because the incident 
signal at the input port is normalized to 1. the reflected signal 
is 0.5. for a reflection coefficient of 0.5. Because the phase 
angle is 0°, the reflected voltage wave combines in phase with 
the incident voltage wave and therefore adds directly. This 
combination yields a normalized input voltage of 1.5 at port 1, 

Now. consider the 100Q resistor and the 50Q termination 
resistor to be a simple voltage divider. At port 2, the voltage 
will be one-third (50/150) the input voltage at port 1. The ratio 
1.5/3 = 0.5. The ratio of this voltage to the incident voltage 
applied to port | is 0.5/1 = 0.5, or —6.02dB. Thus, S21 is equal 
to 0.5 or ~6.020B. A graph of the magnitude of Sz vs. frequency 
would be identical to Figure 3. 


Measuring S12 

To measure the reverse-transfer Si2-parameter, the termina- 
tion and generator are reversed as shown in Figure 2B. Now 
the generator output is applied to port 2. and the termination 
is applied to port 1. Because the 100( resistor network is the 
sume looking in from cither port. the measurements will come 
out the sume for Siz (reverse-transfer) or Sx (reverse-reflected). 
All S-parameters will be equal to 0.5, or —6.02dB. The graph 
of Sx vs. frequency would be identical to Figure 3. 


Series LC circuit 
Figure 4 below shows a two-port device that consists 


Figure 4. The S-parameters of this series LC circuit are frequency- 
dependent. 


How to enter the 
wireless world with 


Come for free! 


WirelessWorld Ex 0'95 - 


November 7-9, 1995 
Moscone Center ~— 
San Francisco, California 


The fastest-growing event in 
wireless communications is coming 
to San Francisco this November. 
And you can be there absolutely 
FREE! 

Explore hundreds of exhibits 
featuring the latest products and 
services available to help you gear 
up for the exploding wireless 
communications industry. 

Wireless system operators, 
including PCS licensees, retailers, 
dealers, resellers, agents, large 
volume users, manufacturers— 
anyone whose future is affected b 
the new age of wireless data and 
voice communications—will find 
hundreds of profitable new ideas on 


the WirelessWorld Expo floor. 
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Address_ — 
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relessWorld Expo 
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profitability | assured. 


Also, experience the 
industry's most 
comprehensive conference. 

For the most complete 
WirelessWorld experience, the 
conference program could be the 
smartest $495 you'll invest this 
year. 

From the top experts in 
wireless, you'll find surprising 
solutions to the challenges you're 
facing today—and will face 
tomorrow. Where is the cellular 
industry headed? What challenges 
do PCS licensees face? Will 
cellular and the new wireless 
carriers be able to co-exist and 
still make money? How much 
money can | make? 
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e San n Francisco, 


_Last Name_ 


November 7-9 


This is your opportunity 
to find some hard answers. Ina 
conference program that nine out 
of 10 participants have said they'd 
either attend again or recommend 
to others. 


Return this form now for your 
FREE Expo Pass, plus complete 
information on the 
conference, hotels, special 
events and more. Or for 
more information, call TOLL 
FREE at 1-800-601-3858 or 
913-967-1969. 
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913-967-1900 


FAX TO: 


WarelessWorld Conference & L:ypo 1s organized by 
Intertee Publishing Corp. and EJ Krause & Associates 
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SMOBIL Technology 
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cello Stver plated 


V a full line%of COMhigfe L FREQUENCY (MHz) 
mobile aritennas V for superior Figure 5. The S-parameters, Si; and Sa, for the LC circuit shown in 
: \ h ee Figure 4 are graphed here. Notice that at resonance, about 159MHz, the 
manufactured by COL ductiv ity forward transfer or gain, Sa, is at maximum, while the forward reflected 


or reflection coefficient, Si, is ata minimum. This graph was produced 


Sinclabs { cover with Compact Software's ARRL Radio Designer 1.0. 


low band, UHE, | Baer Guernal aati | 
| of a O.5pF capacitor in series with a 24H inductor. This 
VHE, cellular, Y unique stainless series LC circuit's resonant frequency is slightly higher than 


| 159MHz. Figure 5 above shows a graph of the magnitude of Su- 
o | g 2 2 
trunking and steel design and Sz-parameters (MSi; and MSn) vs. frequency. Notice that 


220 MHz Y wil inhibit rust at the resonant frequency the forward-reflected Si-parameter is 
ata minimum and the fenvard-transfer Su-parameter is at a 
and corrosion maximum. 


7 CULM IG At the resonant frequency. the reflection coefficient magni- 
‘ ! | tude is about 0.05. This coefficient equates to a return loss of 
Vv design doks not EB.  Iuternal 20log(0.05) = —26dB. So, at the resonant frequency, minimal 


signal reflects back from the input port to the generator. 


rely on gies V beni lum copper Also, at the resonant frequency, the forward-transfer S2\- 
parameter is equal to about 1.0, Thus, the loss from port | to 


or fasteners for vf 
coil wound on port 2 is 20log(1) = OdB at the series LC circuit’s resonant 


integral. seéength low loss form frequency. 
¥ will not chalk, and soldered 
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/ radiation | Delivering r Communications Link 
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Series LCR circuit 

Figure 6 below represents a two-port series LCR circuit. The 
inductance and capacitance values are the same as for Figure 
4, so the resonant frequency will be the same—slightly higher 
than 159MHz. Figure 7 on page 71 is a graph of the magnitude 
of Si; and $2) vs. frequency. Note that at the point of resonance 
the magnitude of Si; drops to a minimum of 0.5, and Sa rises 
to a maximum of 0.5. 

At the point of resonance, the inductor and capacitor are 
effectively out of the circuit, and the 1000 resistor remains. 
Thus, the Sii- and S2-parameters (at the point of resonance) 
are the same as the Si- and S>i-parameters for Figure 2. 


RF amplifier 
Figure 8 on page 71] is a two-port device. The device is a 
wideband RF amplifier, model VNA-25 from Mini-Circuits. A 
partial list of the S-parameters as taken from the 
manufacturer's data book are shown in Table | on page 71. 
A graph of the Sii- and S2:-parameters for this amplifier 
is shown in Figure 9 on page 71. Let’s suppose that we 
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‘ Figure 6. Here an LCR network comprises a two-port device. 
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Figure 8. This wideband RF amplifier, the model VNA-25 from Mini- 
Circuits, can be fully analyzed with Sparameters. Table 1 is a partial 
list of the S-parameters in the manufacturer's specifications. 


2 
ry) 
°o 


yo 143s [ovw) "sw 


r 
G 

= 

= 

ua 

a 
(2) 
<0. 
= 
n 

= 


160 
FREQUENCY (MHz) 


Figure 7. These graphs represent the parameters Si and Sa: for the 
LCR circuit shown in Figure 6. See text for details. This graph was 
produced with Compact Software’s ARAL Radio Designer 1.0. 


desire to operate the amplifier at about 600MHz, and that 
we would like to optimize the amplifier performance at this 
frequency. 

Notice that in Figure 9 the S-parameters are given in deci- 
bels instead of as a simple multiplication factor. Notice that at FREQUENCY (attz} 
about 600MHz the return loss (S\)) is about —3.8dB. This loss is = ak ae San ake oe 
: : ack Pg ; : Sabie gure 9. The parameters Si: and Sn, for the amplifier shown in Figure 
peepy er aoe i i ty oo 8, are graphed over the frequency range of 500MHz-1,000MHz. The 


1 seg if 2 magnitudes are given here in decibels. This graph was produced with 
improve the amplifier’s performance merely by adding a Compact Software's ARRL Radio Designer 1.0. 


simple impedance-matching network at the input port. 

A graph of the real and imaginary parts of the amplifier input 
impedance is shown in Figure 10 to the right. Notice that at 
600MHz the real part (resistance) of the impedance is 150, 
whereas the imaginary part (reactance) of the impedance is 
—25.52. Thus, the complex impedance at the input port (1) is 
IS — j25.50. 

To achieve an impedance match at 60OMHz, a simple LC 
matching network was placed before the amplifier input. (See 
Figure 11 on page 72.) With this LC impedance-matching net- 
work in place, the graph was plotted again, as shown in Figure 
12 on page 72. Notice that at 6OOMHz the real part of the 
impedance is 50Q, and the imaginary part of the impedance is 
0. Thus, at 600MHz the input impedance is a pure resistance 
of 50. 

The S-parameters, with the LC matching network in place, 500 650 700 750 
are shown again in Figure 13 on page 72. Note that at 6(00MHz 
the return loss at the input port is —19dB, or a VSWR or about 
1.25:1. Without the matching network, you will recall, the Figure 10. This graph of the input impedance (real and imaginary parts) 
input VSWR was about 4.7:1. of the amplifier shown in Figure 8 reveals that the input impedance at 


Notice, too, that at the resonant frequency the gain (S2i) has 600MHz is about 15.5 — j25.5M. This graph was produced with Com- 
pact Software's ARAL Radio Designer 1.0. 
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Table 1, A partial list of the S-parameters from the manufacturer's data book on the wideband RF amplifier shown in Figure 8, 
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Figure 11, In order to achieve a better impedance match at 600MHz, 
a simple LC matching network was added to the input of the amplifier 
shown in Figure 8. 
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Figure 12. This is a graph of the input impedance of the circuit shown 
in Figure 11, Both the real and the imaginary parts of the impedance 
are graphed. Notice that at 600MHz the real part of the impedance is 
509, while the imaginary part of the input impedance is 0. Thus, the 
input impedance at 600MHz is a pure resistance of 500. This graph 
was produced with Compact Software's ARAL Radio Designer 1.0. 


MS.. [dB] AMP 
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Figure 13. The S-parameters, Si: and Sa, for the circuit shown in 
Figure 11 are graphed here. The gain, Sx, at 600MHz is about 17.7dB, 
while the return loss, S:;, at 6(00MHz is about —19dB. This graph was 
produced with Compact Software's AAAL Radio Designer 1.0. 


FREQUENCY (MHz) 


Figure 14. The K-factor of the circuit shown in Figure 11 is graphed 
here, As long as the K-factor is above 1, the amplifier is considered 
very stable under all load conditions. Notice that at 600MHz the K- 
factor is nearly 5, indicating high stability. This graph was produced 
with Compact Software's ARAL Radio Designer 1.0. 


increased from 15.4dB to about 17.7dB—an increase of 2.3dB, 
representing a 70% increase in power gain. 


K-factor 

Another important parameter that should be mentioned is the 
K-factor, This factor provides an indicator of an amplifier’s 
stability. Generally. a A-factor less than 1 indicates that an 
amplifier may not be stable under all load conditons. A K- 
factor greater than | indicates that the amplifier is stable. The 
higher the X-factor (greater than 1), the better the stability. 

Figure 14 above is a graph of the K-factor of the amplifier 
circuit shown in Figure 11. Because the X-factor is considerably 
greater than |, the amplifier is considered to be unconditionally 
stable. At GOOMHz, the X-factor is almost 5. The amplifier should 
be stable for all load conditions at this frequency. 


Phase parameters 
As mentioned earlier, S-parameters have both magnitude and 
phase. Figure ISA below shows a two-port network consisting 


Figure 15. Figure 15A shows a parallel LC resonant circuit connected 
between two 500 resistors and ground. At resonance, about 7.12MHz, 
the parallel resonant circuit will be effectively removed from the cir- 
cuit, leaving only the two 502 resistors. Then, the two 502 resistors 
can be simplified into a single 100 resistor as shown in Figure 15B. 
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Figure 16. This is a graph of the magnitude and phase of the param- 
eter Si; for the circuit shown in Figure 15A. At resonance, the phase 
angle is 0°. The magnitude of Si: is the same at resonance as for the 
100f} resistor shown in Figure 2. This graph was produced with Com- 
pact Software's AHAL Radio Designer 1.0. 


of two 50) resistors and a parallel LC circuit tuned to about 
7.12MHz. At the point of resonance, the parallel LC resonant 
circuit exhibits such high impedance that it can be effectively 
eliminated from the circuit. Two series-connected 502) resis- 
tors remain that can be further reduced to the circuit shown in 
Figure 15B. 

Figure 16 above ts a graph of the magnitude and phase of Si: 
for the circuit in Figure ISA over a frequency range of 2MHz- 
SOMHz. At the point of resonance, 7.12MHz, the phase of 5S; 
passes through 0°. Thus, at this frequency, the circuit is 
purely resistive. 


Summary 

As you can see, the S-parameters provide a useful means for 
analyzing two-port networks. It is not necessary to know the 
exact component makeup of the two-port device. If we study 
the complete set of S-parameters (along with the K-factor), we 
can effectively analyze the operation of the circuit over the 
desired frequency range. 

‘Til next time... stay mented? ‘ipl, 


Do you have a photo you would like to see 
on the cover of Mobile Radio Technology? 


Ry * | We are interested in photographs 
of facilities, installations or other 
graphic material relevant to the audi- 
ence we serve. We welcome material 
from vendors, consultants, dealers, 
technicians, service-providers, 

end-users and others 


If you have a 35mm slide, transparency or other piece of art 
that you think would be worth consideration for our cover, please 
let us know. We would love to hear from you! 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 


Please contact us before you send your material. 
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Squelch your Voting System problems 
with a CTI Comparator Display 
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Local, Leased, or 
— 
Dial-Up Line 
Remote Comparator Concentrator 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

® Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

® Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson / G.E. Analog Voters 
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Fast Delivery] 
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R egulating technology 


In search of the public interest 


By Robert H. Schwaninger Jr. 


forth by Senator McCain of Arizona 
who said that the public interest is an 
ill-defined concept, subject to different in- 


If you've grown tired of the “OJ, Trial” 
and are looking for headier stuff, try the 
Senate hearings on Senate Bill S652, the 
newest proposed revision in the Commu- 
nications Act. If the Senate exercises its 
normally slow pace in debating the issues 
of the day, the hearings should still be go- 
ing on when this column is published. But 


just in case our elected officials have 
wrapped up the matter. here's some of 


what you missed. 

The week of June 4 the Senate discussed 
whether the FCC should decide what the 
public interest is, or whether Congress 
should tell the FCC what it is and then 
make sure that whatever Congress says it 
is. the FCC doesnt come up with some 
other wacky idea. This amazing discussion 
arose Out of a proposed amendment put 


Schwaninger, MRT "s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington. DC, He is a member 


“C00D MORNING, KiDS. GUESS WHAT 


terpretations, (You don’t say, senator’) 

Senator McCain did not believe that this 
nebulous concept should prevent Regional 
Bell Operating Companies 
(RBOCs) from competing in the 
provision of cable, video-on- 
demand. messaging service and 
wherever else the telecommuni- 
cations behemoths might cast an 
eye. In other words, the good 
senator didn’t want the FCC de- 
ciding that the public interest 
might not be served by allowing 
RBOCs to provide cuble televi- 
sion in every market, 

Each of the senators who spoke 
admitted that the FCC's use of a 
public interest standard has, in 
effect, created the ability to inter- 
ject politics into every decision, 
and Senator Craig of Idaho went 
so far as to state that the public 
interest standard is recreated each 
time the FCC employs its own 
interpretation on a case-by-case 
basis. 


of the Radio Club of America. The content of these comments 


YOURE. HAVING FOR BREAKFAST” 


SOMETHING THIS GOOD COULD ONLY GET BETTER! 
We've gone from GOOD to BETTER with our new RXR Series Base Station/Repeater Package 


RX Series Base Station/Repeater 
Amplifier Package” 


‘ye RXR Series Base Station/Repeater Am 
z ok, a hee 


Good 


TPL introduces the latest innovation 
in reliable, cost effective, continuous 
duty power amplifiers. This Series in- 
corporates all the features of the very 
popular RX Series but in a lighter, 
more modern package. This package 
will accept any TPL amplifier up to 
120 watts, low band through 960 MHz. 
It can be provided with or without a 


Better 


The amplifier has the fuse and off/ 
on switch conveniently located on the 
front panel. It can be supplied with or 
without a DC power supply. 


Front panel fuse & off/on switch, 
Flat front panel allows for cabinet door closure. 
19" Wey 7" Hx 7" D. (9" deep with fan and 
power supply options) 


cooling fan. Both configurations are 
designed with a flush front, allowing 
for installation into a cabinet, leaving 
sufficient room for air flow with the 
door closed. 


"Replaced by RXR Series 
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The RXR Series is the most versa- 
tile unit of its type on the market to- 
day, and it comes from the leader in 
power amplifiers for over 23 years. 
TPL is so confident with the new RXR 
Series that they'll cover it with a new 
2 year warranty. 
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Loudorship by tradition y/o) 


COMMUNICATIONS 


3370 San Fernando Rd., Unit 206 
Los Angeles, CA 90065 

Tel: (213) 256-3000 

(800) Hl POWER 

Fax: (213) 254-3210 


by the senators are hardly revelations. 


They aren't even news to the thousands of 


radio operators. The industry and the FCC 
and Congress have been wrangling for 
years over what is the public interest. 

In the words of Justice Potter Stewart 
when asked to define pornography, “I can’t 
define it, but I know it when I see it.” 
More importantly, | know what it isn’t. 

The public interest isn’t any of the 
following: 


¢ It isn’t the use of U.S. tax dollars to 
explore the commercial viability of new 
technology, to produce research and de- 
velopment to the benefit of only the larg- 
est entities, e.g., high-definition television, 

¢ It isn’t forced frequency migration to 
make room for a service for which no de- 
mand has been demonstrated by the pub- 
lic, to the detriment of small business and 
for the benefit of a single operator, e.g. the 
pending 800MHz SMR rulemaking. 

e It isn’t spectrum give-aways to the 
richest operators, high-priced technology 
requirements for small business, in- 
creased bars to market-entry for small 
business, application mills, favoritism in 
application prosecution based on the size 
of the applicant. refusals to enforce plain 
rules, spectrum/commodity trading, six 
more hearings on Children’s Television, 
administrative efficiency, auction money, 
monopolization and privitization without 
oversight to prevent abuse, or regulation 
without due process of law. 

When Joe or Fred or Martha has to pay 
too much for service because the service 
provider is gathering bucks for the next 
generation of technology, that's not in the 
public interest. When the FCC creates 
monopolies, then fails to make sure those 
companies don't abuse the privilege, that’s 
not in the public interest. When a 
telemarketing firm can abuse your home 
phone to bilk you into agreeing to buy 
something, that’s wrong. 

So what is it? The public has an interest 
in receiving good service at truly compet- 
tive prices. Availability and affordability. 
Simple isn't it? Upon this we all should be 
able to agree. The disagreements only be- 
gin when competing entities begin debat- 
ing what should be available, at what price 
and delivered by whom 

Perhaps the biggest problem that has 
arisen lately in the debate is the existence 
of those pesky small operators that are in- 
cumbent licencees on spectrum now cov- 
ected by large corporations. In the rush to 
consolidate, large corporations have asked 
the FCC to summarily remove these dis- 
tractions from the spectrum and place them 
elsewhere, on some other channels, They 
argue that the service they will provide is 


so new, exciting and valuable that it justi- 
fies a telecommunications Trail of Tears. 

This new wninkle in the debate over 
where the public interest lies (and it does. 
often) strikes at the heart of the most often 
forgotten element of the public interest— 


RS SP a LIE Pe 
... large 
corporations .. . argue 
that the service they will 
provide is so new, 
exciting and valuable 
that it justifies a 
telecommunications Trail 
of Tears. 


fundamental fairness. Is it fair to force a 
legitimate operator off spectrum without 
total] compensation or relief? Is it fair to 
favor one operator over another based 
solely on financial status? Is it correct to 
levy fines based on radio service, rather 


than the type of injury caused? Should the 
FCC ever inject its own agenda into the 
process in such a manner that its adminis- 
trative needs are given a greater pnonity 
than the public’s desire for efficient serv- 
ice? Must all regulation promote the new- 
est technology, or is there something to be 
said for what's already available? 

Perhaps I'm asking too much, After all, 
the Senate defeated the effort to curtail the 
FCC's use of its time-honored, vague pub- 
lic interest standard in determining the 
future rights of RBOCs. And if the likes of 
Senators McCain, Packwood, Craig, 
Burns, Hatch, Abraham and Graham can’t 
obtain a more precise definition, what 
chance do I have? 

But you shouldn’t be discouraged. Sena- 
tors stop trying after the votes are counted. 
[t's a whirl, a bang and then silence. Those 
of us who must live with the consequences 
of the public interest standard must con- 
tinue to assist the FCC in seeing that it 
doesn't fall prey to administrative myopia. 
So, if you think the FCC has forgotten the 
meaning of “the public interest,” don’t 
hesitate to remind the commissioners. Just 
don’t wait for them to thank you for it. 
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OUR COMPLEMENTS TO YOUR RADIO 


= . ae i 


OUR complete line 
of accessories 
enables use of por- 


table or 
radios 


mobile 


in virtually 


any situation. We 
have extensive ex- 
perience in solving 
communication 
problems — from 
the routine to the 


extremely 
and 

available 

Simply contact us. 


| 
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SOUND IDEAS FROM 


seccom 


CORPORATION 


1400 Stierlin Road 
Mountain View, CA 94043 


415/965-8020 
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Uniden changes 220MHz product marketing strategy 


Citing under-capitalization of the 
220MHz market, Uniden America, Ft. 
Worth, TX, has decided to change its 
220MH~z product marketing strategy. It will 
focus its marketing efforts on supplying 
backbone equipment to those license hold- 
ers Whose primary business goal is to meet 
construction requirements in order to pro- 
tect the long-term value of their licenses. 

Scott Henderson. vice president of the 


Commercial Communications Division, 
said that in the short term, “the 220MHz 
marketplace does not have the necessary 
capital available (other than vendor financ- 
ing) to create an economically viable mar- 
ket for a large-volume manufacturer.” He 
said that Uniden will continue to develop 
its 220MHz product line and networking 
software and expects to supply products in 
the future as the market matures. 


“i 


Your SMR Trunking, Mobile Data 


and Conventional Radio 
SPECIALISTS 


* Dispatch Networking 
* LTR® Compatible 
¢ Bi-lingual Prompts 


YH be 


* Follow Me Roaming 
¢ Least Cost Routing 
* DID Interface 


GHW 


TNT Logic 
Controllers 


* Airtime Logging 
¢ ESN Validation and 


Remote Programming 


CR-355 
Call Router 


« PBX Interface 
¢ No Answer Transfer 


VM-400 
Voice Mail 


* 1920 Minute Storage « Direct Connect or Remote 


¢ 2 to 8 Telco Ports 


— 
——— 
— 
——— 


—— 


——————_ __ 
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(714) 843-9300 


* 999 Mailbox Capacity 


Trident Micro Systems 


(800) 798-7881 
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Glenayre to provide network 
equipment for SourceOne Wireless 

Glenayre Technologies. Charlotte, NC, 
has been selected as the network equip- 
ment supplier by SourceOne Wireless, 
Chicago, which is building a nationwide, 
900MHz paging system. 

The company will use Glenayre’s pag- 
ing switches, transmitters, transmitter con- 
trol systems and satellite receivers. To 
date, SourceOne has purchased more than 
300 Glenayre transmitters, 300 satellite 
receivers, (Wo paging switches and a trans- 
mitter control system. It plans to purchase 
an additional two switches in 1995. 


Maxon selected as manufacturer 
of Mobitex OEM modem 

Maxon America, Kansas City, MO, has 
been selected to be the U.S. manufacturer 
of a new, low-cost wireless OEM modem 
for integration into various application- 
specific devices. 

Mobitex technology is the de facto stan- 
dard for two-way wireless data communi- 
cations and is currently deployed in 14 
countries worldwide. Maxon’s modems 
will operate on New York-based RAM Mo- 
bile Data's nationwide Mobitex networks 
in the United States. 


Hutton consolidates warehouses 

Hutton Communications, Dallas. an- 
nounced that (wo more of its warehouses 
will now be operating under the Hutton 
name. The warehouse in Atlanta has al- 
ways used the Hutton name. but now the 
Denver and Seattle companies, formerly 
known as Communications Works, will 
come under the Hutton banner and logo. 
Bill Mueller, president of Hutton, said that 
this consolidation will improve the same- 
day shipping efforts, 


Celwave to offer five-year 
warranty for base antennas 

Celwave. Marlboro, NJ, has extended its 
warranty on all base antennas from one 
year to five years. The features of the 
warranty include: 

bm Convenient and timely repair and re- 
placement—Customers can contact the 
selling dealer, distributor or radio manu- 
facturer for warranty handling. 

> No additional cost—Whether it is re- 
place or repaired, there is no fee for a re- 
turned defective untenna. 

> No sign up or registration—The base 
antenna is automatically covered at the 
time of purchase. 

& Manufacturer's date—The warranty 
covers al] antennas manufactured after Jan, 


1. 1994. a 


N ew products 


Readers’ choice 


Of all the new products and services 
in the January 1995 issue. the ones re- 


printed here generated the most reader 
requests for additional information. If 


you missed them the first time, here is 
your opportunity to acquire more in- 
formation on them. Just circle the cor- 
responding Fast Fact Card number on 
the card found in the back of this issue 
and mail the card to us. 


Transceivers allow functions 
to be accessed from switches 


Two commercial hand-held trans- 
ceivers from Icom America allow as 
many as 10 programmable functions 
to be accessed from the front or top 
panel switches. The IC-FI0 VHF 
model covers frequencies from 
136MHz-I50MHz or 146MHz- 
174MHz. The UHF version, the IC- 
F20, covers 400MHz-430MHz, 
440MHz-470MHz or 490MHz- 
520MHz. Both units have eight-char- 
acter, alphanumeric LCDs for dis- 
playing channel and function 
information. The 24-channel hand- 
helds offer two selectable scan lists 
with three types of scans. Signaling 
systems include CTCSS standard, with 
DTCSS, two-tone and five-tone capa- 
bilities optional. Automatic ID trans- 
mission is also available as an option. 
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Programmable 10-channel radio 
includes adapter/trickle charger 


Tekk’s T-80 
hand-held is a 
SW, 10-channel, 
synthesized 
wideband radio 
with channel 
separation 
across the en- 
tire 1ISOMHz- 
172MHz band- 
width. Features 
include  pro- 
grammable scan, priority scan, 
CTCSS/DCS, internal vox and four 
ballery-save settings. The standard 
battery is a 1,200mAh NiCd, and a 
wall adapter/trickle charger is in- 
cluded, The T-80 is PC-programmable 
for all frequency, scan and signaling 
features on a per-channel basis. 
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Antenna signal processor protects receivers from interference, noise 


The model CMA-2032 antenna signal 
processor from Marconi Instruments 


protects base station receivers from co- 
channel, adjacent channel and broadband 
interference, It is also designed to elimi- 
nate transmitter sideband noise at a co- 
located receiver site. Configurations are 
available for mobile, trunking. paging and 
cellular applications. Connected between 
the base station antenna and the receiver. 
the processor can be used to protect indi- 
vidual receivers or a receiver bank of as 
many as 120 channels. The unit is fully 
programmable through a serial data inter- 
face that also can be used for remote con- 
trol by modem. 
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‘Smart’ remotes and panels allow operator complete base station control 


The Super 99 series from IDA matches 
programmable tone remote controllers 
with a lone termination panel. The Super 
99 allows selection of as many as 99 chan- 
nels or 99 systems/groups and displays the 
selection in large LED numerals, The mi- 
croprocessor-based “smurt” remotes and 
“smart” panels allow the operator complete 
base station control, Standard features in- 
clude field programmability, intercom. 
mute, scan on/sean off, clock and VU 
meter. compression and alert tone. 
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Surge protectors absorb mulitple surges, automatically reset after strike 


Citel America is offering surge pro- 
tectors for satellite, microwave and radio 


applications. A patented coaxial gas tube 
mikes the connectors capable of absorb- 
ing many surges without degrading. The 
protectors shunt to ground all excess elec- 
tricity and automatically reset after every 
strike. Protectors are available for UHF, 
BNC, F and N type connections. They are 
designed to maintain excellent transmis- 
sion characteristics to 2.5GHz. In addi- 
tion, the protectors provide EMI/RFI 
protection through their shield, 
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Portable frequency monitor scans, records radio transmissions on-site 


The ScanMan Professional from 
CompuSpeak is a frequency-monitoring 
device that scans and records radio trans- 
missions on-site. The self-contained unit 
is fully self-monitoring and offers a com- 
puter mterface option. Specifie frequen- 
cies or blocks of frequencies in various 
ranges from 72MHz to 928MHz can be 
programmed for scanning. Accumulated 
data includes frequencies, signal strength 
and number of occurrences. The informa- 
tion can be viewed on the ScanMan’s 
LCD screen or downloaded through a 
Windows-based interface to a PC, 
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TRANSMITTER LOCATION 


Direction Finding System 


Models available with 
Tracks Down 


computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 


¢ Stuck Microphones 

* Cable TV Leaks 

¢ Jammed Repeaters & 
Cell Sites 
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EVE GOT 
THE POWER 


We offer the most complete line 
of application specific and 
standard switches in the industry. 


JFW...The Power Leader 


For more information or for a free catalog, contact: 


JFW Industries, Inc. 


5134 Commerce Square Drive 
Indianapolis, Indiana 46237 
Tele. (317) 887-1340 Fax (317) 881-6790 
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Connectors eliminate need for special trim, flaring 


Two female connectors from Andrew 
are designed for use with the company’s 
foam dielectric transmission line cables. 
The Type N connector L7PNF is used 
with 15/s"-diameter LDF7-50A cable. 
The 7/16 DIN connector L12PDF (shown 
at the right) is used with 2!/:"-diameter 
LDF12-50 cable. Both connectors use a 
patented press-fit design that requires 
only one flush cut to the cable, eliminat- 
ing special trim and tab-flaring opera- 
tions for connection. The L7PNF has a 
one-piece stub that connects to the inner 
conductor, replacing the need for a two- 
piece stub. The LI2PDF creates high radial contact pressure, 
reducing intermod problems. The connector has a peak power 
rating of 40kW and an average power rating of 3kW at 
900MHz. 
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Universal computer mount secures in-vehicle laptops 


Mounting Solutions has added a universal laptop/notebook 
mount and laptop/notebook accessories to ils line of mobile work 
force products, Installation and removal of a laptop/notebook 
computer is accomplished by the turn of a knob. The mount 
attaches to any of the company’s vehicle mounting platforms, 
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50MS-028 SMA/TI ee 
50 Ohm, 4 x 4 Matrix Switch 


758-122 TNC 
75 Ohm, Self 
Terminating Switch 


When 
every 
Second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor control. Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven. Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 


Eight levels of multi-channel radio and tele- 
ohone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates ant; sequence you’ll 

ever need. Plus the best two-year 
console warranty in the business. 


dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 
of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-1S0 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, can count on Orbacom. Our com- 
and a wealth of other professional aq munications consoles are the most 
reliable you can buy, and have 


features. 
been since 1970. 
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If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM.-150 is the solution. TDM- 

150 is a custom system, so we'll 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
configure it the way you need it — Systems, Inc., 1704 Taylors Lane, 
up to 120 channels or more and Cinnaminson, NJ 08077; 
120 positions. TDM-150 uses time- Mini-TDM-150 Desktop Console FAX: (609) 829-6980. 


(Gorsacom 


SYSTEMS, Inc. 
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Updated 220MHz trunked mobile displays group IDs, status information 


A Phase II model of the Viking LR 
220MHz trunked mobile radio has been 
introduced by E.F. Johnson. The Viking 
LR now features the same control panel 
and user interface as the Viking GT/HT 
mobiles. A backlit LCD shows group and 
unique [Ds as well as status information. 


Software enables mobile radio 
to operate with MTS format 


Pacific Circuit Design has engineered 
software for Tait Electronics to allow the 
Tait T2020 mobile radio to operate with 
the MTS format. The software allows 
normal operation of the radio plus func- 
tionality for use on the Mobile Telephone 
Service Network. 
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Knob controls and function buttons, in- 
cluding an emergency call button, access 
radio features and menu options, A 3W 
speaker is located on the front panel. The 
220MHz linear modulation technology 
includes a high-speed data capability as 
fast as 9.600bps. A telephone intercon- 
nect feature allows use of as many as 99 
prestored telephone numbers. A DTMF 
microphone is available as an option. 
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Radio remote for Kenwood radios 
puts control at the base station 


Zetron’s model 230A radio remote 
controls Kenwood TK 930, 930 HD and 
TK 931 radios at the base station, The 
remote provides complete control over all 
radio functions and can operate over any 
voice-grade circuit. Features include an 
LCD for system or group numbers and 
user-created group labels. Private commu- 
nications are possible between dispatch 
and specified mobiles or between model 
230A remotes. A DTMF keypad is avail- 
able as an option for selective signaling. 
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Introducing the STI-9000, a simple, cost-effective system 
that measures signal coverage for: 
Cellular, Paging, Broadcast & Mobile Radio. 


The STI-9000 offers: 


Power system allows replacement 
of modules without shutting down 


The HS Power System from Newmar 
provides 24Vde or 48Vde from a 230Vac 
source ina fully redundant configurauion. 
Designed lor microwave. cellular and 
telecom sites, the Tault-tolerant system 
allows for failure in one power module 
Without interrupting system operation, A 
“hot swap” feature allows the removal and 
replacement of individual modules with- 
out shutting down the system, The system 
consists of a power shelf. rated at 8. L00W, 
that mounts into a standard 19" rack and 
accommodates three separate 24Vde or 
48Vde power modules (sold separately) 
that are rated at 2.700W each. 
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S urvey 


Technologies 


Incorporated 


For more information, 
contact Bill Peek at 


503-591-5986 


Mobile Touch-Screen Control 

Instant Signal Coverage Contour Plots 
Real-Time Measurements Display 
State-of-the-Art GPS Accuracy 


SURVEY TECHNOLOGIES, INC. + 17980 SW SHADYPEAK * BEAVERTON, OREGON 97007 * FAX: 503-591-5986 
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Log periodic antenna offers 40dB 
front-to-back ratio, two beamwidths 


The dB Director 
from the Decibel 
Products division 
of Allen Telecom 
Group is a log peri- 
odic antenna for use 
in the 806MHz- 
960MHz range. The 
antenna reduces po- 
tential co-channel 
interference with a 
front-to-back ratio 
of as much as 40dB, 
The directional log 
periodic is manu- 
factured with either 
an 80° or 90° hori- 
zontal 3dB beam- 
width. Both beamwidth degree levels are 
available in two sizes, 24" X 8.5" and 48" 
* 8.5". The 48" version is also available 
with built-in upper lobe suppression and 
null fill. The gains of the antenna range 
from 9dB to 13dB. 
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Sturdy wideband portable offers 
16 channels, field programmability 


The HX381I por- 
table radio from 
Standard Commu- 
nications is de- 
signed for in- 
dustrial, public 
safety and emer- 
gency response ap- 
plications. Prov- 
iding wideband ca- 
pability in both 
UHF and VHF fre- 
quencies, the com- 
pact radio delivers 
O.SW of audio out- 
put. The sturdy 
polycarbonate case 
withstands shock, 
vibration and ex- 
lreme environmen- 
tal conditions. The 
radio offers 16- 
channel operation, 
multiple signaling formats (including 
CTCSS, DCS, burst tone, two-tone and 
5/6-tone) and features priority and user- 
selectable scan modes. Field-program- 
mable and cloneable, the unit has a 
non-volatile memory for storing fre- 
quency data. The unit is supported with 
a three-year parts and labor warranty. 
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DTMF microphone allows user selections, radio features reprogramming 


The SmartMic 
microphone (LAA 
0290) from BK Ra- 
dio combines the 
attributes of field 
programming and 
ruggedness for 
Bendix/King E-Se- 
ries radios. The mi- 


crophone has a 16-key DTMF pad that 
allows the operator to have user- 
selectable code guard, priority scan, pri- 
ority scan list and group selection. For 
authorized personnel. the microphone's 
programming mode allows reprogram- 
ming of basic radio features such as fre- 
quencies, channels and tones. 
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PERO ERM 
EVERY INSTALLATION 


Bird’s New Antenna Tester 
Eliminates The Guesswork! 


Installing and troubleshooting cellular and mobile radio antennas can be a 
guessing game. Undetected problems with connectors, cabling, antenna placement 
— even glass characteristics — can drastically affect performance. 

Bird's AT-800 rapidly tests any 806-960 MHz antenna. The self-contained RF 
source is preset for cellular bands. Or select your own frequency range. A 100-point 
scan of VSWR, Match Efficiency, or Return Loss is graphically displayed within a 
second. A simulated analog meter speeds single frequency 
tuning, and field strength mode verifies 
hand-helds. PASS-FAIL testing, audible 
indicators, and numerous other features 
make it easy to be sure. And the AT-800 
is remarkably easy-to-use. 

With the AT-800, installers, 
engineers and technicians don't have 
to guess anymore. Contact Bird now 
for more details. 


U.S. Headquarters: 


Tel: 216-248-1200 
Fax: 216-248-5426 


Western U.5. Sales Office: 


Tel: 805-646-7255 
Fax: 805-646-0275 


European Sales Office: 


Tel: 353-61-360583 
Fax: 353-61-360585 


Pan-Asian Sales Office: 


Tel: 65-2992537 
Fax: 65-2998509 


T- soo 
SOC ANTENNA Tec 
INNA TESTER BOS . ose ‘ 

US S50 Mis 
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BIG or SMALL 
We Have It All! 


VoCom Products Company, L.L.C. 
Quality since 1979 = 
a 1-800-USA-MADE Ss) 


(1-800-872-6233) 
FAX: 708-924-9078 


POWER 
AMPLIFIERS 


FOR ALL INPUT LEVELS 


VIF Low Band to 300 watts 


eVIIF High Band (140-200 MHz) 
to 500 watts 
*UHF Low Band (400-550MHz) 
? 10 350 watts 
*ULIF High Band (800-960MHz) 
to 140 watts 


¢ True continuous rating at 
high ambient temperatures 


¢ FCC type accepted 
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New: R-505 
Field Strength Meter 


A Handheld RF Signal 
Measuring System 
Freq Range: 3 to 1000MHz 
Accuracy: +/-2dB 
PC Control via RS-232 
Data Logging & Storage 


Battery & Line Operation 
Calibrated Antenna Systems are 
also available 


L -Technology, Inc. 


P.O. Box 6806 
Beaverton, OR 97007, USA 
503/591-5051 e FAX:503/591-0241 
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Who You 
Gonna | “ x 
Call? 


Announcing the next generation 
of low power vehicular repeaters 
and PAC/RT® replacements: 


SVR-200 


Synthesized 
Vehicular 
Repeater 


¢ Synthesized/PC programmable 

* LTR®, EDACS®, Motorola® 
trunking compatible 

* Optional remote channel steering 


1198 Pacific Coast Hwy 
PYRAMID Suite D-286 


COMMUNICATIONS Sei! Beach, CA 90740 
(310) 430-5892 Fax: (310) 598-81 
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New products 


Additional face widths expand line 
of prefabricated, guyed towers 


'y 
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me 
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Four face widths have been added to 
Andrew’s line of welded, solid round 
guyed towers. Widths of 24, 30, 42 and 
48 inches are now available in addition to 
widths of 36, 46 and 56 inches. Tower 
heights range to 650 feet. Applications 
include land mobile radio, SMR, trunk- 
ing, microwave, cellular and PCS, The 
towers have high-strength, round steel 
legs and welded-in-place cross members. 
Towers are delivered on-site in prefabri- 
caled sections requiring only nine bolts at 
the splice. Features include an articulated 
base, extra high-strength/bridge strand 
guy cables set in flexible anchor shafts, 
prepunched transmission line support 
channels and built-in ladders. 

Circle (414) on Fast Fact Card 


Tester indicates fault type present 
in BNC coaxial cable assemblies 


The RFA-4017-1 
coaxial cable as- 
sembly tester from 
RF Industries al- 
lows quick and easy 
testing of cables 
with BNC male ter- 
minations. (Adapt- 
ers are available for 
other terminations.) 
Powered by a 9V 
battery, the tester 
indicates pass/fail 
on a front panel LED display that also 
indicates whether the failure is related to 
a short, an open conductor or an open 
shield. Already-installed cable can be 
tested with two testers. 

Circle (415) on Fast Fact Card = 
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Product Guide details rental products for testing and analyzing systems 


A 235-page catalog details brand-name 
rental products in GE Capital Test Equip- 
ment Management Services’ expanded 
inventory. The catalog provides quick-read 
technical charts for comparing similar 
equipment from different manufacturers. 
It contains equipment for testing, measur- 


Catalog descriptions cover 
new, used test equipment 

A 32-page catalog from Rag Electron- 
ics lists new and used test equipment, in- 
cluding network analyzers, RF signal 
sources, pulse generators, oscilloscopes, 
telecom/datacom instruments, meters and 
counters. The company also buys used test 
equipment. Readers may fax the back 
cover to Rag, listing used test equipment 
they wish to sell. 

Circle (371) on Fast Fact Card 


Brochure provides overview 
of antenna line 

A brochure from Antennaco provides 
an overview of the company’s line of com- 
munications antennas. Included are me- 
dium-duty and heavy-duty yagis, omnidi- 
rectional and hemispherical antennas, di- 
poles, and antennas for PCS or PCN links. 
The brochure is intended to provide users 
and systems integrators with an overview 
of the company’s products, as well as the 
company and its design philosophy. 

Circle (373) on Fast Fact Card 


Gord. 


Economical High Performance Duplexers 


Contact the factory for our complete 
product information and our series of 


ing and analyzing the following types of 
systems: microwave and RF, communica- 
lions, power transmission and distribution 
and industrial plant operations. The cata- 
log highlights the company’s repair, cali- 
bration and certification services. 

Circle (370) on Fast Fact Card 


Catalog and supplement feature 
test equipment, tools, supplies 

A I44-page catalog and a 48-page 
supplement catalog from Contact East in- 
clude new test instruments and tools for 
engineers, managers, technicians and hob- 
byists. Featured are products for testing. 
repairing and assembling electronic equip- 
ment. Product highlights include DMMs 
and accessories, soldering tools, custom 
tool kits, EPROM programmers, power 
supplies, ELF meters, reference books, 
breadboards, scope meters and portable 
and bench top storage scopes. 

Circle (372) on Fast Fact Card 


Catalog showcases 
wireless headsets 

An eight-page color catalog from 
Eartee introduces the Max line of wireless 
headsets designed for industrial use. Each 
item fisted includes a color photo, product 
description, a list of features and technical 
data. 

Circle (374) on Fast Fact Card 


Model 64534/EH 

Frequency Range: 134-174 MHz 
Insertion Loss: 1.2 dB @ 3 MHz Spacing 
Isolation: 80+ dB @ 5 MHz Spacing 
Input Power: 100 Watts 

Dimensions: 5,25" x 19” x 6.625" 

List Price: $ 535.00 


Mode! 65534/EH 
Frequency Range; 406-512 MHz 
Insertion Loss: 1.1 d8 @ 5 MHz Spacing 


anta Fe Distributing 

has a complete line 
of Base Station/Mobile 
Antennas, Duplexers/ 
Combiners, and Coaxial 
Cables & Connectors! 


ANTENEX«.:: 
BAND-IT™ 
ASTRON 


CORPORATION 


|RFS| Cablewave Systems 
_——— 


== COMTELCO 


(Ffiplex BIND 
Belden wire & cable 
oy. TeLEwave, Inc. 


RFI GusziEn 


fetoorecer 


cushcratt/Signals 


_(@larsen ROH N. 
___ KPolyPhaser: 


technical articles on antenna site 
applications. EMR manufactures 
FF filters from 66 MHz to 1.3 GHz. 


Isolation: 80+ dB @ § MHz Spacing 

Input Power: 100 Watts 

Dimensions: 5,25" x 19” x 6.625" 

List Price: $ 500,00 

22402 N. 19th Avenue - PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 - FAX: 602-582-9499 


CAVITIES - ANTENNA DUPLEXERS 


Circle (77) on Fast Fact Card 


TRANSMITTER COMBINERS 
Sd IdNOOILINW YSAlSOSY 
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P eople 


Scott Henderson exits Midland International, Kansas City. 
MO, as vice president of sales. to join Uniden America, Ft. 
Worth. TX. as vice president of the Commercial Communica- 
tions Division. 


Changes at Celwave, Marlboro. NJ: 

Richard Chocolate, director of international sales and mar- 
keting, has been promoted to vice president of sales for U.S. 
operations, 

Steve Aldinger, vice president of sales and marketing, has 


than SOrry. been designated vice president of marketing and new business 


development, 


Use Omnicron Voice Logging Recorders to document your Leslie Black, vice president of sales for Anchor Graphics. 
important telephone and two-way radio conversations. They Carrollton, TX. advances to president. 

provide immediate review, plus a tape to store for future 

reference - the sensible way -at a sane price - from $340.00. Changes at Transerypt International. Lincoln, NE: 

cere ‘ catered ee Vili: ' ge lea irst Dati ahi 3. as senior 
Easy installation * Automatic voice activation * 2, 8, or 16 hours : W illiam J Pogge leaves First Db Ma Om th , NE, as BEI 
of solid talk time on cach standard audio cassette * Fail safe vice president of sales and marketing to join Transerypt as vice 
alarms monitor tape movement to prevent errors * Optional Talking president of sales and marketing. 

Time Clock repeats the time and date on a dedicated time channel. Beverly Keller, 1995 Lincoln, Wesleyan graduate in inter- 


Omnicron has a full line of accessories: transcribers, tapes, 
sequencers, phone couplers, radio cables, etc, * lmmediate delivery 
¢ 20 years of quality voice recording eons and service * 


personal communications and Spanish, joins Transerypt as: in- 
ternational sales coordinator for Latin America. 

Doug Ehlers departs 3M. St. Paul. MN. as a process engineer 
to become a systems engineer at Transerypt. He is a 1995 gradu- 


1 OMNICRO S61 ABER PY HIGHWAY ate of the University of Nebraska-Lincoln, 
F,0- BOX 828 Doug Heerman, Brad Riensche and Aaron Hall, 1995 
ELECTRONICS Putnam, cr 06260-0623 ane TEE EELS GEC eT RGR, BECTE UR 
graduates of the University of Nebraska-Lincoln, join 
Phone: (203) 928-0377 — FAX: (203) 928-6477 Transcrypt as development engineers. AR 


Circle (79) on Fast Fact Card 


Five Essential Functions, 
One Complete Package 


© Power Supply 

e Battery Backup 

e System Monitoring 

@ Alarm Contacts 

© Low Voltage Disconnect 


The NEWMAR Integrated Power System - LPS, — assures 
communication power in the event of AC power loss, 
ancl simplifies site engineering and installettion. A 
Power Supply /Battery Charger and all accessory com- 
ponents — Batteries, Monitors, Alarms, and Disconnects - 
are assembled ond wired within a compact 19” chassis. 
The system load is powered through the internal batter- 
ies by the Power Supply. resulting in no interruption if’ 
AC fails 


The on time, 
on budget — 
tower specialists 


« Custom Fabrication Facility 
¢ Complete Turnkey Operation 
e Site Preparation 

¢ Foundations, Tower, Antenna 
* Wave Guide Installations 

¢ Guymast Analysis: 


Trylon 
Manufacturing 
Co. 


Available in 12, 24 or 48 volt. 475 or 875 watt ratings 
Ideal for applications that require AC fault tolerant 
operation: Microwave, Repeaters, Cell Sites, Paging 
Terminals, and Base Siations. 


P.O. Box 186 

21 Howard Ave. 

Elmira, Ontario N3B 2Z6 
Tel: (519) 669-5421 

Fax: (519) 669- 8912 


Call for informertion on how the 1.P.S. can improve the 
Telictbility of your communication power. 


INS WA, gp” ELECTRONIC POWER PRODUCTS 


COMMUNICATION * NAVIGATION 


Newport Beach, CA = Phone: (800) 854-3906 = FAX: (714) 957-1621 
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L etters from readers 


Surge Protection: 

The article “Systems Maintenance 101: 
Lightning and Verification.” in the Febru- 
ary 1995 issue covers several concerns 
very well, 

May I offer something for your readers 
as an enhancement for “Zap” protection? I 
have used a “Brute Force” device for pre- 
liminary cleanup in several applications 
over the years, This is the Secondary Surge 
Protector from Square D, part number 
SP1175 (formerly J9200.) This is a device 
that physically mounts to a %-inch knock- 
out in the service entrance box, and elec- 
trically connects to two, 120V-to-ground. 
“hot” conductors and one ground conduc- 
tor, providing some protection on those hot 
conductors. 

When more sophisticated filtering and 
arresting arrangements are used on branch 
circuits or individual equipment following 
this device, they ure saved the trouble of 
eating the major part of the surge them- 
selves. | believe this prolongs their lives 
and reduces their failure rate. (Sort of puts 
them on a “Surge Light” diet...) 

Over the years, I have installed these 
units in a ceiling-hung stadium projection 
system (protecting the xenon lamp's power 
supply from lightning hits to the rooftop— 
the failure rate dropped substantially), 
mobile TV trucks and several business 
locations, and each of my homes. They are 
not a substitute for a really good transient 
suppression scheme for really delicate 
equipment, but | think they contribute to 
the overall quality and longevity of the 
protection system. 

These items should be available through 
Square D distributors (although not all 
stock them). They list for about S50, but 
will usually be about $30 to commercial 
users, Because this unit only has two hot 
wires, you need to buy two units for a 
three-phase service entrance, like 120V/ 
208V. There is also a higher-voltage unit 
for 480V, three-phase applications, the 
“SP3650," 

I hope this information can be of some 
use to your readers. 

Mark Sutton 
Technician 
KATU Television 
Portland, OR 


Fast Fact Card comment: 

The toughest problem facing me on the 
job is people who don’t use the Release to 
Listen button. 

Justin Moon 
Communications Director 
EMS Post # 911 
Thomasville, GA 
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BROWN AND SCHWANINGER 


Attorneys At Law 


1835 K Street, N.W. 
Suite 650 
Washington, D.C. 20006 


202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile. SCADA. & Microwave Systems 
Tower & Path On-Site Surveys 
PO. Box S84 PH: 4409) 588-3200 
Momgomery, TX 77356 Fax: (409) 588-4434 


MIVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 


President 


1425 Greenway Drive, Suite 350. irnving, Texas 75038 
214/580-1911, Fax: 214/580-0641 


lite Wamer Group 
M4N4GEMENT CONBLA TANTS 

© Radio/Microwave/E9-1-1 

* CAD/Mobile Data Design & Selection 


* Police/Fire/EMS 
* Consolidation Studies 


20 CANOGA AVENUE, SUITE 600 
NOOLAND HILLS, CALIF, 51967 
(6818)710-6855 


Communications Technology Associates 
ob divextont of Hayes, Seay, Mattern & Mattern, fre 


PLANNING AND DESIGN: 
* 2-Way Radio 

+ MW & FIO 

* CAD/MDT/AVL/Paging 


Ct 


PLUS: 

= Complete A&E Services 
* Bldgs, Towers, Pwr Sys 
* Structural Engineering 


Bus ¢s04) 239-920) P.O. Box 4579 
FAX (804) 239-9221) Lynchburg. Virginia 24502 


Mobile Communications Consulting 
SR. McConouphey, P. E. 
Principal 


14017 Chestnut Oak Drive 
Gaithersburg, MD 20878 


PORTABLE 
SERVICE, INC. 
121 Crowell Lane « Lynchbure. VA 24502 


Ke GE Portable Radio Service Depot 
& Factory Approved Nationwide 
= Current Product Lines 
FACTORY TRAINED * Voice Guard Certified 
TECHNICIANS 
FOR QUALITY SEAMICE 


+ Public Service Trunking 
(804) 239-3049 


{301} 926-2837 


» Surlace Mount Technology 
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Mobile Communications Consulting 
S. Ro McConoughey, P. E- 
Principal 


14017 Chestnut Oak Derive 


Gaithersburg, MD 20878 (301) 926-2837 


Telecomm Engineering Inc. 


maxon’ Portable Service 
CP0500, CP1000, SP2000 Series 
* Factory trained technicians 
* $50.00 flat rate plus parts 
* Battery conditioning included 
* Warranty « Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


@2 (800) 420-5166 SEE 


FREDERICK G. GRIFFIN, P.C. 


$. 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 


CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O, Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $48.00 he./2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 

Smith Communications Service 

2121 W. Parrish Ave., Owensboro, KY 42301 

502-683-0936 = ee 


Since 1974 Your Factory 


AUTHORIZED [ERED oisTRIBUTOR 


115 BELLARMINE, ROCHESTER, MI 48309 
TOLL FREE 800-521-2333 
FAX 810-375-0121 


FLAT FEE 
ENGINEERING SERVICES 
HAAT'S, Profiling, Coverage 
Pt. 22, Bullington, Longley-Rice 
Contact: Jim Hart, P.E. 

(303) 795-2813 FAX (303) 347-2652 


Harlech-inc. 


PO Box 88 
Littleton,Colorado 80180 
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3$¢ OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 
930 THOMASVILLE ROAD SUITE 200, 


TALLAHASSEE, FLORIDA 32303 
PHONE 1904) 224-4451 


« FACTORY TRAINED TECHNICIANS = 

* SURFACE MOUNT TECHNOLOGY « 

* FACTORY APPROVED NATIONWIDE « 
* PUBLIC SERVICE TRUNKING » 

* VOICE GUARD CERTIFIED « 
MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
&B Route 2, Box 338C © Lynchburg VA 24501 

804-237-3427 


(7) Moblle Radio Systems 

7] Mobile/Portable Data Systems 

(7) Computer Aided Dispatch Systems 
V7] Basic And Enhanced 9-1-1 Systems 
7] Telephone Networks 


PLANNING, DESIGN, 


10 Woodbridge Center Drive 
Woodbridge, NJ 07095 
(908) 636-6970 


COMMUNICATIONS 
CONSULTING SERVICES 


Circle (95) on Reply Card 


(V7) Microwave Radio Systems 
{7 Vehicle Location Systems 
7) Fiber Optic/PCM 

Transmission Systems 
7] Full GIS Services 


IMPLEMENTATION 


COMMUN ICATIONS 
CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 * FAX (980) 636-7260 


Offices throughout the United States and London, England; 
Melbourne, Australia; Richmond, B.C, Canada 


Category Index 


Business Opportunity 103 
Computer Software pg 104-105 
Employment pg 87-88 
Equipment For Sale .......... pg 92-102 
Equipment Wanted ........... Pg 102 
Frequency Data pg 
Lightning Prevention pg 
Manufacturers’ Reps......... pg 

Pager Repairs .- PZ 
Paging... + Pe 

Prof. Consulting ‘Services . pg 
Professional Services ........ Dg 

Rentals 
Reprints 
Repair Services .... 
Services 
Training/Seminars 
Tower Services 
Tower Space 


Successfully 
Target 
New Business... 


Contact: 
Scott Thompson 
(913) 967-1923 
Fax (913) 967-1735 


MOBILE COVERAGE PLOTS! 


TES SUMMER SPECIAL 


$100.00 PER PLOT! 


INCLUDES: 
BACKGROUND BASE MAP 
COVERAGE PLOT (OVERLAY) 
SHIPPING & HANDLING (U.S. POSTAL) 


OFFER GOOD THROUGH LABOR DAY 1995 


409) 588-3200 


TGS 


CONSULTING SERVICES 
* Microwave Systems 
« 2-Way Radio Systems 
* Telemetry / SCADA Systems 
» Path Survey & Analysis 
* Specifications & Licensing 


“CONTACT: 


P.O. BOX 884 


Montgomery, Tx 77356 


SSE 


ENGINEERING AID SOFTWARE 
* Microwave Calculations 
* Path Profiles (Graphics) 
* Mobile Coverage 
* Multi-Point Calculations 
* HAAT Calculations 


JERRY SIMMONS 


P.O. BOX 884, Montgomery, TX 77356 * (409)588-3200 » FAX (409) 588-4434 


OUR ELPASO, TEXAS & 
PHOENIX, ARIZONA TEAM NEEDS 
SOME GOOD MULTISKILLED 
2-WAY TECHNICIANS & 
TALENTED SALES PERSONS. 


Join our group of multiskilled two-way technicians 
and sales people who work together to support 
system accounts. We are looking for versatile 
system technicians with advanced skills in the fol- 
lowing areas: extensive knowledge and experience 
in all Motorola equipment, including paging sys- 
tems. portables, mobiles, smartnet trunked sys- 
tems and praducts. Willingness to learn all main- 
tenance skills a must. You must be a real team 
player, have excellent interpersonal skills and be 
mativated to work in a highly participative envi- 
ranment, Sales position requires a proven track 
record in building new accounts with positive sales 
growth. We offer competitive wages, a 401K pro- 
gram, medical coverage, training and opportuni- 
ties for advancement. Please send resume to: 
Douglas LaRoy Centronix Corperation 
11199 Pellicano Drive El Paso, TX 79935 or fax 
resume to: 915-591-9034 


FIDELCOMM SERVICE CO. of CALIF., 
an ERICSSON Private Radio Systems 
dealer/service center located in So. Calif., is 
looking for a Major Account Manager with five 
years experience in the Land Mobile Radio 
Industry; an individual possessing superior in- 
terpersonal skills. Digital Trunking, Radio Com- 
munications a plus. FIDELCOMM offers com- 
petitive salaries and benefits package. Please 
send or fax resume and salary requirements 
to: Sales Manager 
14701 Carmenita Road 
Norwalk, CA 90650 
FAX:310-921-0143 


No phona calls will be accepted. All inquiries will be 
kept contidental. EOE M/F/Di¥ 


CELLULAR SYSTEMS 


SCI is a full service information, commu- 
nications & business consulting corpora- 
tion that provides integrated solutions and 
on-going support in the wireless market- 
place. SCI employs & subcontracts experi- 
enced professionals, technicians and en- 
gineers, for projects in Chicago, nationwide 
and overseas, Relocation is not required, 
international travel is available. Send or fax 
resume to the Resource Manager for im- 
mediate and future consideration in the 
following areas: 

» Cell Site ¢ Switch Development (5ESS) 
*RF Systems * Switch Database Support 
«Propagation » Software Development 
«Networking * Protocol Development 
°GSM « Int'l Field Support 


SC SOFTWARE 
CONSULTING INC 


4736 Main St., Suite 7 Dept. MRT, Lisle, IL 60532 
(708) 960-2947 FAX (708) 960-2993 


Employment 


SYSTEMS TECHNICIANS-ENGINEERS 


Tri-State Radio, one of the nations fastest growing paging companies, is 
currently seeking Systems Technicians and Engineers for our NY-NJ 
Metro, Philadelphia, Baltimore/Washington and Boston systems. 
Responsibilities will include maintaining Motorola paging transmitters 
and/or Glenayre paging terminals. Minimum 1 year CURRENT experience 
in paging is required. Applicants for transmitter maintenance should have 
FCC or Naber Certification. Competitive salary with excellent benefit 
package including a 401(k) plan. Qualified applicants should send fax or 
resume and salary history to: 

Tri-State Radio 
Attn: Engineering 
717 Market Street 
Lemoyne, PA 17043 


E/O/E 


FAX: 717-761-8734 NO CALLS PLEASE! 


2-WAY RADIO / MICROWAVE TECHNICIANS 


HOUSTON - NEW ORLEANS 
Land Mobile Technicians: 
Extensive background in Motorola, E-F. Johnson, and GE Conventional and Trunking systems. 
Field Technicians: 
Installation, service, and maintenance of telecommunications equipment, microwave, satellite, 
radio links, analog/digital, voice/data circuits. 
Minimum of 5 years experience. FCC license or equivalent certification is mandatory. DOS 
fluency, good communications skills, good driving record, tower climbing, heavy lifting, travel 
offshore, and overtime are required. Networking and overseas project experience are a plus. 
IF YOU QUALIFY, PLEASE MAIL RESUME TO: 
[WL Communications, Inc. 
P.O. Box 1324 
Friendswoad, Texas 77546 
Attn: Human Resources 


Radio System Engineer 


CTA seeks technically-qualified candidate to assist in the installation of voice and data 
system for its new Operations Control Center. Challenging one year assignment. Work 
involves supervision of project assigned to system integrator. 


Required to have participated in the installation of multi-site specialized mobile radio 
systems in a lead role. Engineering Degree required. Data radio experience preferred. 


For consideration forward 2 copies of your resume to: 


Chicago Transit Authority 
Merchandise Mart Plaza 
P.O. Box 3067, Chicago, IL 60654 


TECHNICIAN WANTED 


California Wine Country 
North Bay Area 
MSS-Full Line Dealer is looking fora 
technician with 3-5 years experience. 
Also looking for a salesperson 
with recent experience, 


— 
CareerNet, Inc. 


Recruiters & Consultants 
to the Wireless Community 


800-JOB FAXX 


¢ in Sales, Marketing, 


Specializi 
Technical, & Engineering Placements 


North Bay Communications 
468 Yolanda Avenue Suite #1 
Santa Rosa, CA 95404 


Gables One Tower 
1320 S, Dixie Hwy., Suite 821 
Coral Gables, FIL. 33146 
(800) JOB-LINK 


| USE MAT CLASSIFIEDS 
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Classified 


WESTLINK Paging. a nationally recog- 
nized leader in personal communications 
and pioneer in up-coming PCS, has oppor- 
tunities in Phoenix,AZ. and Albuquerque. 
NM. for a Technical Manager and Port- 
land, OR. and Seattle, WA for Systems 
Technicians to conduct preventative main- 
tenance checks on transmitters & system- 
related equipment. The candidate must be 
able to execute established maintenance of 
paging terminal and radio equipment. The 
Candidate must be highly organized and 
have the ability to manage and interface 
with independent contractors. Candidate 


must have an Associates degree in Elec- 
tronics or Radio-related field or equivalent 
experience and an FCC General Class Ra- 
dio license and or NABER Certification. 
Westlink Paging offers a competitive sal- 
ary and an excellent benefits package. 
Please send resume to: 


Westlink Paging 
Attn: Dave Simpson 
1650 N.W. Front Ave. 

Suite 190 

Pordand, OR 97209 


EOE. Employment is conditioned upon 
the applicant toudergaing and passing a 
pre-employment drug test. 


ADVERTISE IN 
MRT CLASSIFIEDS 
WHERE PROSPECTS 
INVEST THEIR TIME 


Employment 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 


Fees client paid. Send resume to address below, 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
» Technicians * Engineers * Managers ¢ Sales 
*Extensive national resource of personnel 
Employers: Cull 606-491-5410 10 ast to 8 ps 


Communication Resources 


P.O. Box 141397 «Cincinnati, OH 45250 
606-491-5410/FAX 606-491-4340 


USE COLOR 


TO MAKE YOUR AD 
STAND OUT 


Training/Seminars 


Manufacturers' reps 


HARRISON RADIO/HARRISON CELLULAR 
~since 1925~ 
Manufacturers Representatives 
Wireless Communications Equipment, 
Cellular Telephones, Pagers, Commercial 


Radio Communications Equipt., T&M 
Equipt., components, supplies 
Michael Harrison 
545 8th Ave., Suite 401, NYC, NY 10118-0069 
1-B00-353-6295 * 516-763-6295 
FAX: 516-623-0805 Export Inquiries invited 


D H Marketing Company 


Manufacturers Representatives for 
Wireless Communications Products 
A Pauv Denwact - Canroce HoutinGswortH Company 


6015 Lonmann’s Crossing, Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 [ix-} Hired rergdl 


FCC 


GMDSS / MARINE RADIO / GROL 


Nationwide training at multiple locations is offered 
via EITN. Elkins Institute is the official examiner for 


COMMERCIAL LICENSE FCC commercial licensing as a COLEM and has 


offered FCC training classes for 40 years, 


WEAK 
es) 


5) 
2 
r3 
2 
2 


Also offering Fiber Optics & Industrial Electrical Power Systems Courses 


5H) TRAINING / EXAMS / STUDY GUIDES 


EITN 


CALL (800) 435-3486 


Circle (96) on Reply Card 


uickly and Easily Tests 
All Popular Pagers 
Pocsag, Golay, & NEC 
digital paging formats 
512 to 2400 Baud Rates 
Alignment & Sensitivity 
Fast Verification of 
Re-Crystalling Jobs 


Includes...COM-3 Communications Service Monitor ($2,995), COM-6 Universal 

Encoder ($995), RTF-1 Radiation Test Fixture ($465), CT-125 Frequency Counter ($190)}, 
SM-1 Automatic SINAD Meter ($250), all interconnect cables, shipment to your door, and 
a quick hook-up guide for fast set-up and immediate profitability! Shipments going daily! 
Complete package only $4,995. Leasing available. Call now and be testing tomorrow! 


=z ——- 
RAMSEY ELECTRONICS, INC. aaa (- @-| CALL 1-800-446-2295 


793 Canning Parkway, Victor, NY 14564 


FAX 1-716-924-4555 
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SCII MINITOR II® 


SCHWOPTION 


* High Profit Margin + Quick Installation 
* Hundreds of Satisfied Customers 


Com-Tech Electronics 


(800)344-4896 
5 Krey Blvd., Rensselear, NY 12144 


® Minilor is a Registered Trademark of Motorola , Inc. 
SCII - Patent Pending 


ene 


DuraComm 


2 Channel Tone & Voice Monitor Pager 


[Vf VHF/UHF/Low Band 

[7% PC Programmable Tones 
[4% Multi-Addressable 

[Mj Scan Feature with Priority 
[4% DurAlert, Full Accessories 
[V~/ High Dealer Margin 


MEMORIES 


After 1 month. 


DuraComm Corp. 
Kansas City, MO 
1-800-467-6741 * FAX 816-741-7499 


Circle (98) on Reply Card 


SENTRY MANUFACTURING COMPANY 
PAGER & RADIO CRYSTALS 


Tr 800-252-6780 


28 Years in the Crystal Business « Customer Service Second to None 
100% Quality Control Tested * No-Hassle Lifetime Warranty 
Very Large Stock of Pager Crystals * Overnight Shipping Available 
Scheduled Shipments & Purchase Agreements Arranged 

Channel Elements & Tone Reeds Also Available - 7 


Sentry Crystals Are "Rock" Solid TVB 


Don't let it 
happen. 
Make sure the 
memory of 
your ad stays 
with your 
target audience. 


Moatille Raclio 
Technology 
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* PAGERS - PAGERS * PAGERS ¢ PAGERS:- PAGERS « PAGERS « 


MOTOROLA - NEC 


NEW - RECONDITIONED 
PAGERS USED 


¢ Motorola & NEC Factory Replacement a 
Housings & Parts 


* Vib Motors <>” PAGER REPAIRS 
NEC Ss * Recrystalling 


CALL: 
(913) 


967-1923 


Motorola ee * LCD replacement 


6, 7, & 10mm Sizes *S * Fast 
turnaround 


McManus Communications 

400 N. 5th St., Blytheville, AR 72315 

Tel: 501/763-6250 Fax: 501/763-6533 S) 

* PAGERS » PAGERS * PAGERS « PAGERS: PAGERS « PAGERS « 
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HIMOPVsHIMOPDs HAmMoOrs 
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Welcome to the World of Pagers... 
Welcome to the Fourth Dimension. 


NEW PAGERS Full line of brand new USED & REFURBISHED PAGERS 
Motorola and NEC pagers =® Stock all Full line of used and refurbished pagers 
PCP frequencies = Also available: : 

: 3 : PARTS & ACCESSORIES Full line 
pesca 2 ee and customer of genuine Motorola and NEC parts 

i a a and accessories, including: Housings 


PAGER REPAIR Flat rate available « Battery Covers = Pager Chains FOURTH 
« Volume discounts available = Fast » Programmers * LCD's = Belt Clips DIMENSION 
turnaround ® All repair work guaranteed « Colored Refurbishing Kits = Service INDUSTRY, INC. 

= State-of-the-art repair facility « Only Manuals # Promotional Material Taking Wireless Communications 


factory trained technicians WIRELESS TWO-WAY MESSAGING To The Next Dimension. 
ON-SITE PAGING SYSTEMS Motorola Motorola Envoy and Marco wireless data 1-800-378-0348 
Courtesy Call, Site Mate, People Finder communicators 

and Site Cail 


s = 
HOne: 516-467-1220 © Fax: 516-467-1645 


tough the Internet: fdi@ix.netcom.com 
a ai 


Circle (101) on Reply Card 


ta y 4 waltlitsg for 
p ha yeur crystals! 


Call us now - we have 


1500 FREQUENCIES IN STOCK! 


Housings, Holsters, Vib Motors NEC. Samsuns. Everon 
LCDs, Switches, Buttons Uni den, M ‘ ' 
Clips and more! , Motorola 


Pager Parts Unlimited: CRYSTR@®NICS.. 


"The Export Specialists" 


Mh Abe Lal, ” Phone 305-776-0031 
Mo Waiting "erseecfeone 
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pet —_] VS 


QlaBET SS 


> 


- Gp3oo, e200 Rentals 
* Mobiles, Repeaters 

+ Intrinsically Safe 

* Dealers Welcome 


1-800-822-MOSS Gemmarnre rag 


MOTOROLA 


RADIO RENTALS 


MT1000, HT600, P200 
Intrinsically Safe 

All Types Headphones 
Mobiles & Portapacks 


Kern Pager Repair 
1 -600-844-8 287 601-287-4136 Fax: 601-946-6257 
Repeaters & Crossband * ‘ax: 601-948- 


Sets Circle (103) on Reply Card 


Dealer Inquiries Invited 
RMS Communkations Group. inc. 


Esso RAGING 
EVENT RENTAL COMM., INC. 7 1-800-627-2022 


Seite 700. Ocala, FL. 34482 
The boldest colors...the highest quality...and the best prices. Place your order with RMS tod a 


P a G E & Circle (104) on Reply Card 


MAINTENANCE | Pager Repair | Motorola, NEC. Shinwa, GE anct Relm 
Pager, 


D&L’s PAGER REPAIR 
EXPESS DEPOT PT TECHNICAL Portable 
— Sales & Repair 
¢ Motorola & NEC Pager Repair 


A Buy & Sell 
Clean, Repair, Tune, 
¢ LCDs - Recrystal - Repair 


Refurbished Pagers 
A Lowest Flat Rate Repair 
Align to Factory Specs 
¢ Fast turn around 
¢ Factory Parts 


A Recrystal 
A Used Pagers Wanted 

* Accurate in-house tracking 
system 


A Fast, Express Turn-Around 
1-800-263-3193 


‘Refurbished Motorola gesam@@® - Fast turnaround 
& NEC Pagers Kwaemmlit) » Flat rate labor’ 


- 90 day guarantee* | * Common frequencies 
¢ Volume discounts | instock 
*Guarantee on electronic ~ os im Parts & accessories 


components only. 
“Flat rate does not include parts 


1-800-336-6825 


D&L Communication’s Pager Repair Express Depot 
3$5)2 Cavaller Dr. « Ft. Wayne, IN 46808 


Customer Service & Sales 


1-800-725- 1426 
‘1-800- 322-9426 


PO Box 26530, 10N Lee, Oklahoma City, OK 73126-0330 


PAGER REPAIR & REFURBISH Pag Pe & oO DONT LOSE CUSTOMERS - 
We Pay Te yp SS kor Used Pagers geo inc. INSIST ON QUALITY PARTS 


Full Service - State of the Art Facility PHONE 305-491-9501 We use genuine 
Certified Technicians FAX 305-491-8834 CRYSTRE@NIGS, crystals! 
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Compatible Motorola 
uipment 


program 
your Radios (| 
nyN-HOUSE" s 


PA-I Programming Adaptor...$119.95 
* Compatible with "AIB’ unit. 

* Ruqgad steal case 

* Power LED. 


FULL LINE OF PROGRAMMING 
CABLES AVAILABLE 

NEW! RADIUS” SP5O...... SCalt 
Puckage Oval Discaunts..15% 
GP300/P 110, HT50/P100, STX. 
Gorm, VISAK, JEO!, HT/MT. 
SABER, SPECTRA", RADIUS * 
MOBILES. MAXTRAG", and More! 


PA-IT! Pocket Programmer...$169.95 PAID 
* Micro-Size Design for Convenient Portability and Field Use 
* Uses Surlace Mgunt Technology (SMT) 


Adaptor...$139.95 
* Contains rechargeable NI-CAD Batteries: Parlect for 
field use and Portable. Laptop & Notebook Computers 
* Status LEDs: Power On and Charge. 
* Power Swatch 
* Power / Charger Inciuded 
* Runs for 8 continuous hours, 
Irom a full charge. 


Order Desk: 


1-800- 7 52-35 y | Cotor Literature Available. 
Same Day Shipping from Stock! 


P:iozle industries [HEC [=| 


141 West Wieuca Road * 300-B « Atlanta GA 30342-3251 » Tech Info: 404-252-3340 « FAX: = 8929 


Circle (105) on Reply Card 


* MOBILES * BASES * PORTABLES *PAGERS «REMOTES» 


PCI — PEKAAR COMMUNICATION INC. 
$ Specials of the month $ Steve's back, formerly of Gregory Electronics Corp. 


Ang. 


GE Phoenix SX Model NSHHIW40P8 hignband widual pnonty scan & accs 

GE Delta S Madel N3CC3N 110TB 110 watt 36 to 42 range w 7 

Motorola MCX100 Modet MBO 44£MA1000 UHF 406-420 range less accessories ..... 
Motorola Mitrok Model TS1JJA 2900 60 watt 42-50 range 4 freq. with S. 
Motorola MOCOM 70 U41BBA 1900 60 wall 42-50 range 4 Ireq ve 

GE MPE Partable Mode! PEB5RABWBMX 450 to 470 ranga, 2 freq 

GE PE Ponables Model PE6SRBW 450 to 470 range, 2 troq. wiCG u 

GE Master 2 Mobiles Model MC74A4S 36-42 range less accessones 

GE MLS Matiles UNF 450-470 range 2 Freq. wiaccs : 

GE PLS Ponabies Hiband 150-170 range whatlery and anionna , 

Catalog Available if you can't find it. uy ust 


* BOARDS * ACCESSORIES 


SPECIAL $250 
$150 


1135S °« 


* MOTOROLA 


$15 
Call (201) 772- O70 


* REEDS « 


*Jdvuele 


* STRIPS * ELEMENTS 


FOR SALE 
(2) IDA RLC Logie $595 each 
(1) IDA LTI Interconnect with telco card $695 
(2) EF Johnson 75 wau PA's $850 each 
RELM 800 Mhz repeater WS20RRLM S600 


- (1) MIAZ. rep S- al 
Vertex UHF LTRe Trunking Relm repeater IDA units have never been used, 
£ 


i e D& G Communications 
Mohile Ratio! 409-948-9265 


99 channels + LTR® Trunking 
for community repeaters. UTBo 
board without radio is available. 


Converts Vertex FTL-7011-12/24 Antenna for Radio LS 


Equipment for sale 


Communication lHustrated: Dual Band, 


SaaS HE Model CR2/4A 
¢ Higher "QO" than whip antennas 
© 95% Height reduction 
* Models available from 27-900 MHz 

(HE, VHF, & UFIF) 

COM-RAD INDUSTRIES 

PO Box 88, Wilson, NY 14172 

For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


FCC type accepted 
Full three year warranty 
DPL & CTCSS included 


Audible Handshake Chirp 


e 
r) 

a 

e Group & Block Decode 
° 

e Programmable Power 


“TRUNK IT RIGHT THE FIRST TIME" 
Gencron Engineering, Inc. 
800-556-8866, Fax 619-792-6688 


LTR is the registered wade mark of E.F Johnson Co 
Vertes 9s copetight fade mame of Yaesu USA 


Automatic {ON/OF FF] Delay Timer 
= Programmable 15 minutes to 124 hours 
mS: «Handles 30 continuous amps at 12 volts 
C3 & Hard « Easy to install 
By s 4 qDee0o + Eliminates battery fallure/replacement 
g nc <8 . + Protects your radio & cellular phone 
mity owned & operated since 1985 
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, COMM-NET 2000 | 


: Fa : 
eI i 283- 5158 « + Made i in TRE USA with 1 year warranty & 


CENTRACOM Il 


-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 48 hours. 
CENTRACOM I! 
Reprogramming and 
Custom Changes 
NORTHEASTERN 
COMMUNICATIONS INC. 
Waterbury, CT 06708 
(203) 575-9008 


COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O. Box 312 
Ashland, Virginia 23005 


Specializing in Automated Paging Equipment 


Bus; (804) 798-9128 
EARLT. Van STAVERN = Sales Calls: 1-800-633-8844 
Chairman & Sales Manager FAX; (B04) 798-5114 


Sutter Buttes 2 Way 
Mitrek 1 10w EB 42.9) wiace TR LAS9OOCK $350 ex 
Motorola Mitrek HOw Base statin 42-50) $550 ea 
Vertex, PAD -T1 DBA 1 42-50) $395 ca 
Motorola Maxie 40 walt LE 42-50 $125 ew 
Series 90 DC Remotes $- 24D $00 ca 
Motordla T- 14%) Series DC reniates: $60 ca 
Series IC Local remoles S-1908CA $60 eat 
HE-9O VHF Sw PL (new battery) $130 
HE VELF Sw DPL $100 ca 
Kenwood TK-230 Wrkey pad 20F ¥ EP $295 
PK-330 Wkey pal 1H LES $395 

Kenwood TK-730 VHP 32f45w remme mount = $425 
GE MPI VHF 2w PSBUJ6SBEN SOS ca 
Motorola HT-50 UNF 2P Whattery & changer $295 
GE Mastr IE microphones $10 ca 
GE Masts If coatrol cables S10 ea 
GE Deskon I DC remotes SW) ea 
Uniden AMU 150K 2h UHIF mobile $95 
ASP-572 43) transmit antenna (new) SIS ca 
Motorola LA3TGR6105BM VHEMaxar Base Sido 
Motorola L3STRKO6135 Flexar 800 conv DC $100 
Motorola L3STRBOLOOAM Miaxar base KOO conv $100 ea 
Motorola MUX Rapid changer NUN-X855 375 ca 
Motorola Mitrek control cable & lieail (new) $75 ea 
GE Mastr 1E 100 watt VEE Rptr SC7GVASG6C Si8O0 
GE pole nicunt out decir 44" cabinet $250 
Motorola £4)" cabinet BUCK) ew 
Motorola Mivar VHP 1) wat pw PLADPL Sra) 
Fhuneineds ul Moteeul. Cit: 2 fotinsner wevice ruenmals - cull forpnoes & avnilability, 

*WANTED [0 WATT GLE MASTR IEUEIF MOBILES 

PH 916-674-7532 = PAX 916-674-194] 


yw 
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LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


AdOnaeasneeenscassooeseoscoovaseEessTGSSOTSESCTED 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 
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rola & GE Base Stations, Repeaters, Mobiles & Accessories 
Call, Write, Or Fax Us To Be Put On Our Mailing List 


Base stations 
Motorola Micor 1]0wvhf pl local control compa 
Motorola Micor compa tone or de remote pl or dp! 33mc 
Motorola Micor compa tone of de remote plordpl 7m 
Motorola Micor 1) 0w compa de or tome remote pl or dpl 47 me 
Motorola Micor 1)0w compa de of tone remote pl or dp) 74 me 
Motorola MSK-2000 1100 v hl looks new 
Motorola MSF-S000 1100s ht digital capable looks new 
Gt Mstr 2 30w 43ine 
Git Mst 2 300w vht 
Motorola Micor 35(hy vhf tane or de remote pl or dpl 
Motorola Micor 340)y47me tone or de remote pl or dpl 
GE Mst 2 100w vhf tone or de remote 
GE Mastr 2 100w with Local Controller 30-36me 


Motorola Micor Hihy de or tone remote 47me continous duty plor dp! 


Motorola Mitrek 100w consoletic local control pl or dpl 47m 
Motorola Mitrek 10(hy consoletc local contro! pt or dpt vht 


Save This Ad > Save This Ad > Why Pay More ! > Save This Ad > Save This Ad 
Cash Plus Shipping Paid For Clean Late Model 


1250.00 
1250.06 
1250.00 
1250.00 
1600.00 
3000.00 
3500.00 
1750.00 
2500.00 
2750.00 
2500.00 
1250.00 

975.00 
1500.00 
1251.00 
1250.00 


Motorola M-70 super consolette local control pl 47me 995.00 
Motorola M-70 consolettc 45w local control pt wht 350.00 
Motorola M-70 consolette local control pl udt 25 350.00 
MotMitrek consoletics 50w local pl or dpl whi 495.00 
Motorola Mitrck consoletic J0w local control pl er dp) ubt 495.00 
Motorola flexar control stations [Sy local contre! phar dp! ubt 300.00 
Matoroala flexar control stations | Sw local control ne pl wht 200,00 
Paging Transmitter 
GE. Mstr 2: 300w vhf tone or de remote ‘Tube PA 2500.00 
GE Msts 2 220wvht de remote Solid Statc PA 2800.00 
Motorola Micor 350w vhi tone ar de remote 2730.00 
Motorola Micor 350w-)7me tone or de remote pl ar dpt 2500.00 
Motorola Micot 7Swulif tone of de remote 1500.00 
Motorola Micor | 10w vit tone or de remote 1500.00 
GHEE Mstr 2 300wl dine duty 1750.00 
Gi Mst 2. din vit de on fone remote 1250.00 
Motorola Micor 100w deartone remote 47me continous duty pl or dpl 1750.00 
Motorola Matick 100w eonsolette local contiel pl er dpl 4?me 1250.00 
Motorola Mitrek 190w conxoleticlocal contrel pl or dpl vit -1250.00 
Quintron S0w 35me with pare option looks new 1750.00 
Repeaters 
Motorola Micor 75w pl or dpt abl 1750.00 
Motorola Mivor |2wptor dpt ubl 1275.00 
RCA TACHMIO Tone PL ubt 2th $95.00 
RCA LAC3I00 Tone PL ubt Gos 795.00 
Remotes 
Motorola 1-1600 Kemotes (DC or Tone) 275.00 
Motorola T-1617 Remote & Freq DC (not tested) 400.00 
Motorola [-1800 Telephone Style Kemotes (tone) 125.00 
Motorola 1-1800 Telephone Stvle Remotes (DC) 125.00 
Motorola T-1900 Telephone Style Remotes (tone) 125.00 
Motorola 1-1900 Telephone Stvig Remotes (DC) 125.00 
Motorola mitreks 1 10w pl or dpl 39-SOme with accessories 425.00 
Motorola mitrek 60w vhf pl ot dpl with accessories 324.00 
Motorola mitreks S01 vhf pl or dpl with accessories 195.00 
Motorola mitrek 30 uh pl or dpl with accessories 195.00 
Motorola mutreks 60w pl or dp 29-39me with accessories 193.00 
Motorola maxar 80 pl $0. Af vhf with accessories 175.00 
Motorola maxar 89 pl JOw 4 vhf utth accessories 170.00 
Motorola maxar 80 pl 30w If aht woth acoessories 175.00 
Motorola moxy pl 60w 3-42me with accessorics 175.00 
Motorola maxat pl or dpi 40-S0me with accessories 175.00 
Motorola M-70 pl 45w vhf with accessones 125.00 
Motorola M-70 I (hy pl 40-S0me with acecssories 250.00 
Motorola M-70 2$w pl ubf with accessones 125.00 
Motorola Syntors ubf Mw with sys 90) accessories no pl 300.00 
Motorola Syntors T8317 XA3200 vit pl PVP capable no access not tested 300.00 


The Communications Center 


10490-A Dyer Street » E] Paso, Texas 79924-2706 
Ph (915) 821-5000 » Fax (915) 821-3820 « Fair Dealing Since 1965 


wn 
is] 
< 
© 
—- 
= 
a 
Mobiles (continued) > 
8 Motorola SyntorXX T74VIB7IDOIAK 100Ww Wide Space W/Access 450.00 
6 Motorola Syntors T45VIBSGOOAA 800 Trumked no accessories nottested — 250.00 a 
6 Motorola Syutors T83SRA3200 vhf pl with aceessorics 425.00 Vv 
1 Motorola Syntor T3SVUISGO0AA 800 Trunked no accessones not tested 250.00 
3 Motorola Syntor T635RA3200 vhf pl with accessories 425.00 n 
2 Motorola Syiter TUE FO71AS RF Unit for Super Consolettc Control Sta 175.00 = 
20 Materola Micors 1 10w pl vhf with accessones 250.00 ts) 
40 «Motorola Micors 1] 0w pl 42-Slime with accessories 250.00 
3 Matorola Micors 110 pl 36—42me with accessories 250,00 = 
10 GE Mstr2 100w CG with accessories vht 225.00 > 
10 GE Mst 2 45wno CG with accessories vhf Sea 125.00 n 
10 GE Exec 2 100w with aceess 31me CG ; 225,00 
5 GE MBS G0w with access 31me CG....... 375.00 > 
20 GE Mstr 2 100W CG with accessories 42-S0me 225.00 | 
10 ec 2 LOOW no CG with accessories 42-50me¢ para cease 225.00 Vv 
10 see 2 lO0w no CG with accessories 36-42me 225.00 
6 GECustom Mvp no CG no access not tested. good for parts. vhf pk/3 _......... 75.00 ag 
* Mobile Phones < 
1 GE MIX-8712 Full Duplex 800me phone for Trunking Sys A500 i] 
40> Motorola Pulsar 2 & Pulsar 100 vhf with access van't test here 275 Mt | 
Duplexers =. 
1 Close space band pass and band reject vif 600 ke spacing, 410) OM ” 
2 Motorola 2 cavity band-pass and band-reject vhf) 1485 Jc spacin 275.00 > 
I Motorola 4 vavity band-pass and band-rcject vhf T1487 375.00 a 
15 Mise cavities and filters vb and ubf 75.00 
i DB Products 6 cavity band reject uhf mck mounted 325.00 Vv 
Chargers = 
20 Motorols MT-$00 Ihr desk chargers Omni Size 45,00 = 
3 Motorola Mx-300 Uhr rack chargers 125.00 < 
Cabinets (an with doors) vu 
7 GEMsw2 30” 20.00 | @ 
2 GE Mstr2 44" (fan cut-outs in reas door) 2541.00 < 
2 GEMst2 72" 354.00 = 
4 i Johnsen 43"chovolate brown ‘ 225,00 
2 EF Johnson 60"chocolate brown oe 350,00 ° 
6 Motorola 70 inch outdoor cabinets. no chimneys : : 400.00 @O 
Power Supplies ao 
$ Motorola Micor Repeater Power Supplies with Battery Backup 330.0 Vv 
1 Motorola Power Converter 24V in 14V out at 35Amps 200.00 ~ 
Paging Terminals & Encoders = 
+ Motorola Moden 36 good condition .. oe cease ALONG : 75.00 oO 
4 Motorola Maden 100 good condition 75.00 
2. Motorola Modax 100 good condition. ‘ 100.00 an | 
2 Motorola Modax $00 good condition. Sane 150.00 = 
2 Motorola Modax 1000 looks ok 400.00 w 
IMTS Terminals > 
1 Cif rack mounted 12° high looks new 400 00 Qo. 
} Motorola 6 feet tall. full of cards for parts 400.00 Vv 
1 Glenayte terminal looks new 2 cabinets . 750.00 
Tx_ Combiners M4 
2 DB Products close space 100. w vhf 2 Tx 650,00 < 
isolators, Circulators, Terminations, Filters, Mise | ® 
100+vhf uhf 800 odds and ends. mostly new pulls. All priced at about 50% of Dealer Cost =< 
All items are limited to stock on hand and subject to priot sale. Terms are Bank Chech | 
ot Money Order ot cash on COD shipments. Visa or Master Card accepted when placing > 
an order. FAX (915) 821-3820 or PHONE (915) $21-5000. Keep in mind that we arc in 
Mountain Time Zone. Let the phone ring 3 long time when vou call as | don’ like to put a 
people on bold Dave Hunter is no longcr with this company. so ask for Jesse when vou Vv 
Call. Thank you for your Patronage w 
Jesse LaFlcur 
® 
< 
@ 
—| 
=F 
wn 
> 
Qa 
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S Labels for pagers. cellular phones and two-way radios 
ag pag' I 
pe SS with your company’s logo. Warranty labels for batteries. 
¥ aN °C . Bar code and printing systems. 


ow Call us for free samples. 


ADVANCE LABEL & TAG 
— 1725 N. McDonald St 
A a McKinney, TX 75069-8230 


1-800-466-5345 FAX: 214-548-2518 — 1-214-542-5345 
“Our years of experience are your best Insurance” 


pf PA REREEREEREEEERERERS. 


4 MOTOROLA Radius 
CALL NOW for HUGE 
INVENTORY REDUCTION 
SALE ON: 
VISARS, MTX 8000 & 


9000's SPECTRAS, 
MINOTOR II's, AND PRIVACY 
PLUS MOBILES. 

ALL FROM OUR DEMO FLEET 
1-800-249-1250 
WETEC ELECTRONICS 
VISA ACCEPTED 


HPAAAA HOH HHH SH 
HPAAAAAA HAHAHA FH HH 
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Orders 
800-881-6722 
Info 310-268-2464 
Fax 310-268-2474 


Rac MO TOROLS 


id 2-WAY he 
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Equipment for sale 


CELLULAR & PAGER LABELS 


At 
Wholesale 
Prices 


GENERAL 


COMMUNICATIONS 


TIONS EQUIPMENT 


se GE 


DISTRIBUTORS OF MOBILE COMMUNICA 
Largest Inventory ¢ Quality Service » Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 » 608-271-4848 » FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 


Mooile 
Communications 


REMOTE CONTROL 
ANYTHING... 


Anywhere, with the PT8-OC 
POCSAG Remote Control Switch. 
Uses standard paging messages 
for control of up to 8 outputs. 


—-—— @ -— - 


To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 
Fax: 303-337-3084 


FOR SALE: 
MOTOROLA R-2038/D/HS 
SYSTEM ANALYZER 
FREQ RANGE IMHz TO {GHz, SPECTRUM 
ANALYZER. DUPLEX GENERATOA.SWEEP 
MULTIMODE CODE SYNTHESIZER, CELLULAR 
ASKING PRICE $6250.00 EA. 
11 UNITS AVAILABLE 
RF IMAGING AND COMMUNICATIONS 
408-929-2244 / 408-691-0483 
PAGER: 510-498-6875 


CAL CRYSTAL LAB DN C 
C RYSTALS FORALL RADIOS 
+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 


Competitive pricing! 


Emergency Service 
For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Delivery 3 Weeks 
800-333-9825 


FAX 714-491-9825 
1142 N. Gilbert Anaheim, CA 92801 


Classified 


C. W. WOLFE COMMUNICATIONS 
All Brands of 2 Way 


Radios and 
TRADE 


equipment 


1113 Call of write for 406-252-9220 
current flyer. Fax: 406-252-9617 


Bilings, ou 39102 


¢ 3 year warranty 
+ Low Prices 
+: Fast delivery 
CSS RADIO 
Colorado Springs, CO 
1-800-305-6471 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 
(602) 275-4505 « Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles. 
base stations, portables, pagers, repeaters— 
primarily solid state—ali frequency bands. Also. 
accessory items: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments, Cash quotations made for 
purchase of above equipment. 
4614 E. McDowell Rd. 
Phoenix, AZ 85008 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS $9.95 


MAKON, TEKK, UNIDEN/7working days 


CEH/Kirby Enterprises 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


‘AIR & COMM 


New / Used Reconditioned 
2-WAY RADIOS 


* Purc's, repeaters, base stations, 
mobiles & portables 

¢ LB's / VHF / UHF / 800-900 MHz 

* Large inventory of late model 


equipment 
Call for quote 
We pay the highest prices! 
SCOTT COMMUNICATIONS 
Ken Scott 
406-745-3218 


SURVEILLANCE 
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SECURITY OFFICES 


Equipment for sale 


DIGITAL AUDIO RECORDER 


“id y-9 (USA) 


0 PAGER CRYSTALS 
C1 COMMUNICATION CRYSTALS 
O GHANNEL ELEMENTS 


= Recrsyalled 
= Complete Elements 


SUINVL TIVO ti6 


complete unit shown $399 Basic 
Reliable and secure 24 hour DIGITAL 
recording for any voice traffic application. 
Low cost, expandable design allows anyone 
the convenience and confidence that all 
conversations are recorded clearly. 
FEATURES: 
Date / Time / Transaction # 
Simultaneous record / playback . 
Expands via intemal RAM or PCMCIA cards 
Tamper proot encoding / password 
Automatic level and compression 


ADDCOM Communications 
Route 2, ALLISTON, ON.,Canada 
1-800-551-6655 


48-HOUR 
SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1 B06 283-0883 


1438 GoxAve., Erlanger, KY 41018 
(Greater CincinnatiArea) 


SAH¥LNID TOVSSIW 


S$IDIAWIS ONIYIMSNY 


“Precision Quaility Quartz Crystals — 
Made-to your Specifications* 


Circle (111) on Reply Card 


POLICE FIRE AMBULANCE COMMUNICATORS 
Circle (114) on Reply Card 


MOTOROLA Radius 
DELIVERY NOW! 


One of the largest stocks of Motorola Radius in the world. 
Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 

On your jobsite tomorrow. We can handle any size order and have 
done so for 21 years. 

CALL 1-800-53-RADIO (72346) 

(706) 561-7000 FAX: (706) 5684506 


To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico, RADIO WHOLESALE - John Cunningham WB4 -JUN 


Circle (112) on Reply Card 


(800)726-9015 (612)884-8352 


“We Have Fast Service. 

*We Have a Fiat Rate Repair Service. 

“We Have a Complete Dealer Support Program. 

“We Have a Large Variety of Accessory 
Items Available 


3 ag NOW Featuring TERK 


Portables! 
Our Prices will Surprise 
You Even if You Buy Direct 
ae from the Factory!!! 
Dealers Only $< Full Line Distributor of Tekk 
— Many other brands also available. 
ADIO sk Your One Stop Warehouse for All Your 
Commmunications Equipment Needs. 
24 Hour a Day FAX 
(612)884-8356 


Wholesale Prices to 


OMMUNICATIONS 


HOLESALERS 
Circle (113) on Reply Card 


August 1995 Mobile Radio Technology 95 


Classified 


Tower Lite 
Monitor 
Will Phone You 


and 
Tell You About It! 


Signaling and 
Control Is 
Our Business. 


REEDS and 
FILTERS for 
PAGERS 


Brasreo. Inc. 513-773-6255 


Piqua, OH Fax: 773-8003 
Circle (115) on Reply Card 


Now in stock: 9 . 
ICOM F30LT VHF/ F4oLT UHF T1COM 
portables. Retail $799/S859. Dealer $599/$639. 
Ninety-six channels, 8 digit aloha, program from its 
front panel KB OR PC. Upgrade from your H/U16. 
ICOMS bought, sold and repaired 


“) SWS Security (410) 879-4035 


Pvt SQUELCH"™ voice 
privacy modules are 
easily installed in 
most popular radio 
brands Including the 
Radius GP300™. 


Aagisterad to ISO 9002 
Cartificala No A1732 


Equipment for sale 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 
*LOW RIPPLE® 
*CURRENT LIMITED® 
*FILTERED= 
*REGULATED= 
*EF FICIENT® 
*MOV PROTECTED= 


770 75 AMP MODELS AVAILABLE 
DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
1-800-467-6741 
Fax 1-816-741-7499 


Radiuy 
SAFARI RADIO 


Motori 2 Winey Ports Sas 


Low prices - Call for Free Catalog 


1-800-RADIO-80 


THINK OF IT AS YOUR 
WATCHDOG FOR THE 
AIRWAVES. 


Radio messages are property and, 
if left unprotected, can legally full 
victim to anyone listening in. 
MX:COM's voice privacy adapters 
scramble your calls rendering the 
interception of your information 
unlawful, Pvt SQUELCH™ 
modules combine CTCSS tone 
encoding & decoding and voice 


inversion in one small package. Your transmissions are 
separated from others sharing the same channel and your 
messages can only be understood within your designated user 
group. To place an order or to 
receive free product bulletins 
and application notes call us 


direct at 1 800 638-5577. 


NX> COM, INC. 


MiXed Signal |Cs and Modules 


*Motorola and Radius GP300 are Wademarks of Motorola, Inc 


Circle (116) on Reply Card 


96 Mobile Radio Technology August 1995 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


USED RADIOS 

at Low Prices! 
*MICOR *GE 
* MITREK *=RCA 
* PORTABLES * ACCESSORIES 
* MOCOM 70 TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM 
*RPTRS * BASE STATIONS 
Large Quantities « (817) 433-5452 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 
Buy-Comm-Co. 
Steven Kenne 
1-800-347-4121 
(602) 585-3900 
Fax (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


MOBILES « CENTRA COMM II * BASE STATIONS 


MOTOROLA SYNTOR X 9000 50MHz 110W 
LOW BAND $500 00 
CENTRA COMM II DISPATCH 

CONSOLE IN STEEL CABINETS $3,500.00 
CEB $10.000.00 


MOTOROLA T-1605 REMOTE 
CONTROL UNITS $125.00 
MOTOROLA MICOR 100W BASE 


STATIONS $600.00 


CONTACT DAVE COLLINS (517) 788-2967 
FAX (517) 788-0769 
CONSUMERS POWER CO. 
115 W. TRAIL ST., JACKSON, MI 49203 


Classified 


ee ee 


UNIT PRICE 


RECENT ARRIVALS 
MOT “MTX 810" 80D MHz Trnk'd, OTMF B2/B4 w/o chigr. $410.00 
MOT "MTX 800° 800 MHz Tmk'd (H25JGB5170) wo chrgr ........-.-. 
Dey tee a NEW 


MOT “Maxtrac” B00 MHz 35w Trunkd °B4 oo ccnno $400.00 
MOT “Maxtrac” 800 MHz 15w Trunkd ‘Ba | $350.00 
MOT Traxar’ 800 MHz 1S "AB" Mod. Far EFULTR ........ $175.00 


MOT "PPS" B00 MHz 12: Oplx Phone w/ accy’s .......... $400.00 
MOT “MTX 8000° 800 MHz Trunkd *B3" CALL! $450.00 
MOT "Maxar 8D" 800 MHz 10w DPL Conv. . er 5 ult] 
MOT “Maxtrac’ 900 MHz 35w Trunkd "B2" . : 

As above 15w "BS" ...... 
MOT 'Syntor 450 MH2 40w 

As above S¢ 2.000... Sh Neco een 
MOT "MT500° 450 MHz 4w 6F, PL’ WEM- iD. . ene 
MOT "MX-340S* Sw 12/48 F, PL w/o Synth’r/batt/ant. 

Synthesizer for above 


MOT ‘MX-3408" 150 MHz 5w48F, PL w/o synth’ rfbatt/ant .. $60. 00 
MOT "Maxtracel 00° 1SOMHz, 45W,2F oo... sss cesses $250.00 
MOT "MaxareBO" 150 MHz 25w, 2/4 F, PL 
wio spkr/accy .... $60.00 
As Above tested w/spkr accy . $125.00 
MOT “Meratrac"42-50 MHz 100. 16F wiaccy ... . $500.00 
MOT "Mitrek” 40-50 MHz 100w, PL/OPL wiaccy ... . $350.00 


AS Above 30-40 MHZ ..........e-sssssecssssseecssssesesnessseeee $300.00 
MOT “Maratrac’ 150 MHz A7 (99F) waccy (T73XTA) $550.00 
MOT "Mitrek” 150 MHz 100w DPL w/accy (TB3JJA) $325.00 
MOT “Micor’ 150 MHz 65. C.D.repeater, 
Cis wid Cabinet oo. seseesseseseeees sae ree $700.00 

MOBILE ACCESSORIES 
MOT °M* series ext'l spkr 40 UHM 20w (HSN4023} NEW $18. 
MOT'M’series Power Cable (HKN4372/4137) .......... NEW $8.00 
MOT'M" Series Power Cable Base stn. (HKN4139)........ 
MOT’SYS*80" Hausing, Ivory (TMN6124) ......... ye: 
MOT Micor™ ETC MIC Cartridge {59-82933C02) ........... 


NEW $7 
MOT ‘Spectrum’ 150 MHz 3db ant w/ min-u (Rad4010}) . NEW $20 


$75.00 
crete $90.00 
(HLN1198,1222,-25-41,1300,-91) 
» $35.00 


MOT “Meratrac” 99F Contral HD (HCN1052) 
MOT As Above 16F (HCN4034) .......0...... 
MOT ‘Sys*9000" SSM....... 


MOT “SyntoreX* Control HD .. 
(HON1032,- 33,45,62.63,65,71.73) 
MOT 'M' series OTMF mic w/auto dial .. 


_ NEWispecial $60, 00 
MOT As Above non-B/L, Micor. Spectra, Maxare80 .. $75.00 


MOTM’ series back-lit .. $90.00 
MOT “PP” series, handset only . $100.00 
ASP/Stico 406-512 MHz AM/FM ant coupler . NEW $20.00 
Stico 160-174 MHz disg. call ant... cc NEW $20.00 
DBIGE 702T 132-174 3db ant wipl 250 w/o K45...... $12.00 
GE 19B209534P2 as above .. ‘ .. $12.00 
ASP 152-159 MHz Disg. cow! manta ant nt (ASPG8O) . $12.00 


ASP 146-174 MHz 3db ant wtrunk lip (ASP543) .. cone $45.00 
GE “PHX" 6*5A P.S. 100-240 Vac, 50/60 Hz 


O> H=Ia m<puw------- 


PORTABLE ACCESSORIES 
MOT/6-unit, 1-hr chrgr “Saber” (NTN479B) 


«$300.00 

MOT/6-unit, 1-hr chrgr “HT1000/MT2000" (NTN1177) $300.00 
MOT/6-unit, 1-hr chrge “HT600/MT1000" piea 

PERCAREC REMI he .. $250.00 

MOT/E- unit, ahr chror’ “P100/HT90" (NTN5196) eas $150,00 

MOT/6-unit, 1-hr chrgr “STX/MX" (NLN@98B) ........... $90.00 

MOT/6-unit, 1-he chrgr “EXPO" (NLN7177) ...... se $150.00 

MOT "MT500" OMNI, 12-unit .. ieee $150.00 

MOT/1-unit, 1-hr chrgr * “STXIMX” (NLN8858) ... $50.00 

. $30.00 


MOT/i-unit, 1-hr chegr “P100/HTSO” (NTN4B64) 
is ener » $30. 00/S35. 00 


AIR cOMM 


TWO-WAY RADIO SALES 


| 
l 
I 
| 
| 
| 
| MOT /1-unit 14 HR Chrgr (NLN@856) .. 
| : 
| 
| 
I 
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WHY PAY MORE? 


I 
I 
| 
| Air Comm Furnishes Quality—Price—Selection—Delivery 
I 
I 
I 


UNIT PRICE 


PORTABLE ACCESSORIES CONT... 
MOT/1-unit, 1-hr chegr "EXPO" (NLN7175}.....0.. 00+ 
MOT/1-unit, 1-hr chrgr "MT500" Slim (NLN4565) ., 
MOT *HT1000" (NTN1171) 
MOT/Spkr-Mic “HT1000" (NMN6193) .. 
As Above w/bad mic CO o.oo 
MOT “Saber” pub sfty w/o ant (NMN6129) .. 


MOT “HT600"pub sfty w/ant (NIMN5499) .... 


“$40. ao 


As Above--Need Repair esses 3/$50,00 
MOT ’STX" , Old Style (NMN6142B) NEW $50.00 
PS Ae = ONG STG ss cessteacanycveccantiason surnvenvnnnycceastasesacye $30.00 


MOT "MX" (NMN6071) 
MOT “MX” pub sfty w/ant 
As Above--Need Repair ...... 
MOT “MT500" (NMN6082) .......... 
MOT "MT500" pub sity wrant .. 
MOT HT220 - MH70 - EXPO Series . 
MOT "STX” c/comm OTMF Mic (NMF1004) ...-. $60.00 
MOT * MX" c/comm trnkd wi15w P.A.-w/acc'y-12w spkr (N1344) 


$100.00 
MoT “MX” c/comm conv wivol chrgr only, nat tstd........ . 6/S50 
MOT "MX" 12w ampt spkr w/power cord (NSN6027) .... $20.00 


MOT “MT500" c/comm w/acc'y (N1248} w/o mic ..... NEW $125 
MOT "HT600" MVA, 12w ampl spkr only (NSN6054) . NEW $50 
MOT "Saber" carry case w/360° swivel (NTN4677 SP2)............. 


zi si esatrsxeisasareiaee sce. NEW $20.00 

MOT “Saber” carry case w/belt loop (NTN4680) _.. NEW $15.00 
MOT “Saber” 3” belt clip (NTN4741) oo. cae NEW $8.00 
MOT “HT600" carry case wiT (NTN5460/5550) _.. NEW $25.00 
MOT "HT600” Earpeice y/o vol control (NSN6057) ....... NEW $10 
MOT "HT60D" Analog voice privacy prag kit (RLN4107) .......00..-.. 
ee ee ... NEW $100.00 
MOT ° “P100" 450 MHz ant, exty style .. NEW 5/510.00 


MOT “HT90" 450MHz BNC type ant _ NEW 5/S10.00 
GE 450MHz, 40w, mob. PA (PSARSAG) -... eee $50.00 
TPL 136-174MHz MOB P.A. 1-4w in, 70w out (PA3-1AD) ..,....$70 
TPL 406-512MHz MOB P.A. 1-4w in, 70w out (PAB-1AE) ....... $70 
As Above--not working--need repair ...-. $20.00 
STANDARD 1-unit chrgr (CSA40) . $15.00 
STANDARD 1-unit chrgr (CSA4H) ..... es $15.00 
STANDARD spkr-mic (CMP650) ............... _NW $20. 00/$10.00 
STANDARD 800 MAh NiCd batt (CNB34} .. 8.O.S. $10.00 
MIDLAND 120 batt chrgr (70-012) NEW $15.00 
MIDLAND leather cases tor 70-135, -235, -245, -165, -266......... 


aa ya respeaanaere canoes thr s bapa emaNTaR seven tees EQNS OTE NEW $15.00 
MOT/HEAD SETS 

“HT600" 2-Muff (BDN6486) .... wo. NEW $175.00 

“PSO/EXPO” 2-Muff {NMNBID9) oo. cseecseessreessscneeene $100.00 

"GP300+HT1000" 2-Mulf........ Need Repair $75.00 

"MX" (by D. Clark P/N 183110-03) .. oe NEW $125 


“Voice Ducer” BONG671 only ...... ". NEW $150.00 


PAGER-MONITOR: TONE AND VOICE 
MOT "Minitor |" 41-45, 45-50. 150-160, 450-470MHz......... 
(pager only)... 
As Abave wichtgr 2 sods (KLN6202)., 


As Above w/chror - 3 filters (NLN&5D3) .... 
MOT “Minitor 1" PL or c/s, w/above freq ... 
MOT “Pageboy ltl" 450MHz 

MOT “Pageboy 1!” 150/450MHz 


I 

| 

l 

I 

| 

a UNIT PRICE I 

As Above wifilters-chrgr . NEW $50,00 | 

MOT “Spirit” 35/150/450 MHz $10.00 | 
As Above w/filters-chrgr .... .. $50.00 

MOT “Director #1" 150/450MHz ... $75.00 | 

MOT “Director” 41/45/150/160/450MH2 $10.00 | 
As Above w/reeds-chrgr . $40.00 

MOT “Minitor |" ampl, spkr/chrge ... .. $15.00 | 

RADIO ENTERFAGE BOX - “THE 8.1.8," I 

“The R.1,8, provides the necessary interface between the | 

computer and the radio. It is electrically and mechanically 

interchangeable with the Motorola equivalent | 

“The AuIB." WXT OF AT Cable oo... eects seen $90.00 * 
As Above w/NiCd battery ccc eeeeecceeecsesceccennnee $110.00 


“The Poket A.1.B." — The Compact Alternative for "The R.1.B." 
operates from SVDC Battery; has low power consumptian 
(<10mA); uses standard DB-9 connector; is compatible with 
current Motorola programming cables $95.00 


Cables for Motorola Radios 
HT1000/MT2000/MTX8000 ... vw. $90.00 
P-200/HT600/MT1000.... . $65.00 


P-1D0/HTSO .... 
= ee 
STX 

Spectra (low power ‘only) 
Maxtrac/M100 Meratrac/GM300 - 
SP5O .. 
GP300/P110 
Visar.... 
SP50 ... 


CLEARANCE (AS IS) 
MOT ouninnsion * X* 800 MHz 35w Trunkd, Radio only (VBU) ... 
$1 00. 00 a 


MOT “Micor" 800 MHz 1Qw trunkd, desk top base . 


MOT “Syntor’ 800 MHz 15w Trunkd, desk top base .....,. $125.00 
MOT 'Me70° 150/450 MHz, 25w PL desk top base ......,, $100.00 
MOT “Mitrek’ desk top base AC P.S. (HPN1002) ..... NEW § 60.00 


MOT "Mitrek" desk tap base AC P.S, (HPN1001} 
MOT "Me70", desk top base AC P.S. Hi power . 
MOT "Me70" , desk top baso AC P.S. Lo power 
MOT "MSRe2000" 32° STN cabinet only .. ae 
GE “Mastr 1150 MHz 40w c/sq w'o TCXO/accy. 

GE "MVP" 150 MHz 25w w/o TCXO/Accy.... 
GE “Delta” 36-42 MHz 100w, CG (N34105) wio acey . 
GE “Exec II" 42-50 MHz, 50w, CG, N.B. w/o accy 
GE “MIWVEXEC It", MIC/CABLE/CONTROL HD /SPKA.......... CALL 
Standard "FX60" 150 MHz 40w c/sq Base w/o MIC ......... $150.00 

Sinclair 450 MHz 12 port reve multi-coupler (RM31212) .. | 


. $150.00 
Sinclaw 150 MHz 12 port reve multi- ee (RCM21212) 

$150.00 | 
Sinclair 139- 441 Miz 2 unit “Res. look’ cavity (P/N 2034) ... 
$200. 00 
RJ COMM 150 MHz 12 port reve multi-coupler ( RMC150-116R} l 
i NNR EADS WER TR RENE RE a $150.00 
WA COM 133 MHz 2-unit B/P cavity (WP 428-2)......... $150.00 | 
WA COM 122 MHz 1-unit B/P cavity (WP 428) ................. $75.00 | 
WA COM 118-142 MHz 2-unit 8/P cavity (WP 420-2) 
NEW $150.00 | 


CALL FOR LOWEST PRICES ¢ (602) 275-4505 » FAX: (602) 275-4555 
WE STOCK “PL”, PAGING REEDS, AND CHANNEL ELEMENTS 
4614 E. MCDOWELL RD.-PHOENIX, AZ 85008 


| 
I 
! 
L--------- S$ AVE THIS AD ---------4 
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Classified 


Trunk Motorola Radius Radios 


HM New, low cost trunking logic 

M No special site controller required 

@ Al! features software controlled 

M Dispatch and interconnect capable 
M Detailed installation instructions 


M Only 0.8"L x 0.68°W x 1.13"°H 
Shown Actual Size 


from... 
1803 Commerce Street, Yorktown Heights, NY 10598 USA 
Voice: (800) 438-7865 International Voice: (914) 245-1128 $39 
Fax: (914) 245-2382 Fax Back System: (800) 292-9723 


Circle (118) on Reply Card 


HU. ER 
h 
i OBTAIN YOUR ANTENNAS WITH 
ne FACTORY PRICES, 
‘ WITHOUT BUYING LARGE 
S QUANTITIES. SHIP SAME DAY! 
| \| ORDER TODAY! CALL US !!! 
Lo) eco 
a —_iy— Et PASO COMMUNICATION 
| | | [| (915) geerneia Fan weiss SARATO! | 
EL PASO. TX. 79901 U.S.A. 


ASK FOR YOUR FREE CATALOG !!1_ 


CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors NEW STANDARD RADIOS AT DISCOUNT! CALL NOW 
GE Phoenix SX VHF, 2/16 CH & Scan Harris Alpha 2000E VHF IMTS 

GE MLS LB, VHF, UHF 2/8/16 CH & Scan Motorola Pulsar VHF IMTS & Others 

GE MASTR Il & Exec Il LB, VHF, UHF Motorola MT500 LB, VHF, UHF HT 

GE MVP, VHF Motorola MT/HT/ Gang Chargers 


| Equipment for sale 
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GE MASTR Il Base/Aptr LB, VHF, UHF 
Motorola Mocom, Micor, Mitrek LB, VHF, UHF 
Motorola Moxy, Maxar,-50, -80 LB, VHF, UHF 
Motorola Mostar 600T 

Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard 966L LB, 75 Watt, Synth 

Mostar VHF, Maxtrac 900 MHz 


Standard HX300, 320, 734, 834 VHF, UHF HT 
Standard HX400 VHF, UHF 25 CH Synth 5W HT 
Uniden SPH & SPU 8 CH Synth HT 

Wescom 2 GHz Microwave, MUX 

Standard GX-1500U 

GE Deskon Il DC Remotes, Motorola Local Remotes 
MORE - MORE - MORE - MORE - MORE - MORE 


We Buy Used Equipment-C ALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 
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LAKE Commsupply 1-800-255-6222 


Wattmeters, elements, loads and 
accessories in stock and 
available for immediate 


delivery. 
+ In Stock 
+ Competitive Prices 
+ Personal Service 


Circle (120) on Reply Card 
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ELECTRONICS CENTER 


3913 BROADDUS AVE. * EL PASO, TX 79904 


BUYING LATE MODEL TWO WAY EQUIPMENT, 
PREFERABLY PROGRAMMABLE. 
Send or Fax Your List. 
We alsa sell used two way equipment and 
computers — some listed below. 
18D63TSA1900 MAXAR 80 4F SOW 150-162 NO MIC $182 
5 EA COMPAQ Ill 286 PORTABLE WHD & 5.25 FD $325 
44 T71RTN1400 MICOR 100W 42-50 WIACC $172 
25 T7SRTN1490 MICOR 100W 150-162 WIACC $182 
2 TEK5130N SCOPE D11 SB STORAGE 5A20N 
DA 5810 TBA $192 
1 TEK454 SCOPE 150 MHZ DUAL TRACE $492 
14 T43SRA1900 SYNTOR 150-162 NO ACC $49 
25 T43/153JJA1900 MITREK 150-162 45/60W WIACC $172 
3 TEK2246 100MHZ OSCILISCOPE W/PROBE & 
MANUAL $1192 
4 RMS61A TEK SCOPE 10 MHZ W/TB67 & 3475 PLUGS $329 
1 T935 TEKTRONIX SCOPE 35MHZ $292 
25 T54ATA1900 75W PL MICOR 450-470 W/ACC $92 
50 D33TRAZ300 MAXAR 25W VHF CS WIMIC $72 
156 T43RTA1490 MICOR 45W VHF LESS ACCESS $39 
18 MAXAR 25W 25-30 WBRKT $72 
1 HP180 & 1 HP181 SCOPE 50 MHZ W/PLUG INS $292 
1 HARRIS 2-30 MHZ SSB SOOW BASE BF230M/AF236 
321 ARVRFIO3A WORKING $1992 OTHER SIDE BAND AVAIL 
WE ACCEPT MC, VISA, DISCOVER & AMEXP 


Voice: 915-562-1000 * Fax: 915-562-3827 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX fen: iacssanloal 
PORTA MOBILE | Battery, new . ‘sin 
1/4KW GE sta. blower motor new. 
Mastr Il base sta wire harness 
GE Mobile repeater, VHF, w/cable .............. 
MPI UHF 4W tech. Special occ crc 
MPI 8-Unit multicharger, checked ........... 
Rangr 450-470 less acc. 100W .... 
Delta-S 450-470 less acc. 100W 
Dalta-§ 450-470 40W S-990 acc 
Delta-§ 450-470 40W no acc. 
Delta-S 42-50 less acc. 110W 
MLS 150-174, 450-470 ........ 
Speaker mic PCS/MPA/MPO .. 
Phoenix-SX VHF 16 ch. scan . 
Phoenix-SX VHF 2 or 16 ch. 
PLS/MPD/MPA Multi-chgr. new. 
PLS/MPD/MPA/TPX Rapid desk new... 
MASTA It 150-174 110W from .. 
MASTR II 42-50 110w w/ace 
MASTR I! Accessories, complete 
MASTR II Multi-channel cables ......... 
MASTR I! C-500 w/scan or PA 
$-825 scan or systems w/varr. .. 
$-990 128 ch. head w/warranty ...... 
$-950 128 ch. head w/warranty 
MPS/MPA/MPX/MPL/MPD Chargers 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


INTCANATIONAL CaYSTAL 


MANUFACTURING CO INC 


Counts 


Crystals, 
Oscillators & Elements 


Customer Service & Sales 


1-800-725-1426 
1-800-322-9426 


P.O. Bax 26330, 10 N. Lee, Oklahoma City, OK 73126-0330 


Fax 


Classified 


Equipment for sale 


Automation & 
Electronics 
Engineering, Inc. 


NEW TONE REMOTE 
SAME LOW PRICE!! 


2-WAY RADIOS 


F ‘ Peat 
Pie § —Votorola 
—— an © Radius 


and More! 


« * 
. 


13667 FLOYD CIRCLE 
DALLAS, TEXAS 75243 
1-800-527-4596 
(214) 238-9596 

FAX: (214) 238-9181 


Same Day Shipment 
Complete Support Program 
Nationwide Distribution 


We will BEAT all other verified prices - 
I 
GUARANTEED! 0/4, 


«RADIO 5 jenn 


Bes in 
e mcm pm INC, “Gy tine 
1-800-521-2468 
FAX - 913-234-3584 
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FS. Pe UL sm apo opi certinipeetonl Now, here’s a switch! 


Bay Od CALL 800-771-335] 


48" HEAVY DUTY ANTENNA sess =e - 
SIDE MOUNT ‘=< FRRGEG UAR iy 
DEALER $289.21) WE 4 ea MTX900, 900 MHz, H2SHFF51B3BN UE 
Also available 18" Heavy Duty BUY 2 ea. MTX900, 900 MHz, H2SHFFSIBIBN automaric [OX mer switch 
Antenna Side Mount Dealer $139.80 AND SELL Ee MIX8205, 800 MHz, H2SJKH51CSAN for two-way fadios, cellular phones 


USED 3 ea MICOA Bases. 460 MHz, BS4ACB1IOSAT 
6 MICOR Bases, 460 MHz, O64RCB11054T = ta BD ™ | 
MOTOROLA cies Nast # Bases, 460 Mz VCRSRASSSB EASY TO INS TALL. 
Sen Mess Byees. 155 Bits, UCTRAAISGA NO IGNITION SWITCH CONNECTION! 

8 ea MICOR Bases. 460 MHz, CS4RCB3106 


see MOR a Mate TSRTASS PROGRAMMABLE. 


2 a. MAXAR 80, 460 MHz. D34TSA8300 7 — 
2 ea MAXAR 50, 460 MHz, D94JJA3300AK 15 MINUTES TO 15 HOURS!! 


11 23, MTS00, 460 MHz H348BUI124 


OS ee eee Prevents Dead Batteries. 
49 2a SABER Portables, 144 MH2, H4ZOXN7139 MADE IN U.S.A. 
SCHAEFER [epatencreagrrtmerentart PROTECTS YOUR RADIO. 
RADIO Pegg aemanecy ssgg"® ONLY $74.95. cit 
CO. Beart Wine TBLSAODD CALL NOW FOR MORE INFORMATION! 
150 West es MOR PUR. clay hig ASK-ABOUT 


UEICASIMMM 1 c= MICOR “PUAC” Base. 72 MHe, CA2JZB6106A0 ektier OTR 
x 20 ea Tone Remate Consoles, TIS04M raves 
60 ea Tone and OC Remote Desk Sets es 
Ver, 1 Mined Models. T1926, 11380, 11902 


29 ea Local Control Desk Sets, T1370 & T1903 


2 
4 22. CENTRACOM | Single Bay Tone Remote, seis UAR 
MICM wT & R Modules & 
5 €a. CENTRACOM Empty Cabinets 400 Highland Avenue ' 
2 ea DWP’ Code Programmers, P10018x 00 tag Linelys 


25 Sets MOTRAC Accessories 


if 50 2a. MTS00 Omni Rapid Chrgrs. NLN4SGS 
984-6115 13 ea. M500 Omm Std Chipre NLN4561 8()0-458-3410 
FAX: 1B 2a. MTS00 Sémline Rapid Chrors, NLN4565 
6 ea MT500 Omni Vehicular Chrgrs, NUNGS92 190) CrageGuare 
(319) 6 ea PULSAR Il VHF IMTS Phones, Mixed Models 
984-6220 100 2 HINITOR | Pagers. 155 Me2, HOGEABI212 


al 
wm 


ere 
ae 
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Classified 


GE RADIOS 


AT WHOLESALE PRICES. 


We will meet or beat any published price. 
The largest GE dealer in N. America. 
Rush Delivery in the U.S., Canada & Mexico 

® We buy used & take trade-ins 


on GE 2-Ways 


® FREE sales and service support 


Authorized Distributor 
Mobita Communications 


Equipment for sale 


x NEW LISTINGS * NEW LISTINGS * 
* NEW HSTINGS* 


1-800-336-6825 


Fax # 219/471-5294 


3512 Cavalier Dr.* Ft. Wayne, IN 46808 « Hrs.: Mon. thru Fri. 8 AM to 7 PM E.S.T. 
Circle (124) on Reply Card 


PAGING AMPLIFIERS 
UHF-900/800MHz 


40 to 300 watts, continuous duty! 


Electronically protected, + 2 yr. warranty. 


1-800 -LH-AMP-4U 310-865-4923 
LH Power Amplifiers, Inc. 


Radius Radiuy 


SHORES COMMUNICATION CO., INC. 
602-425-5870 


* SALES 
* SERVICE 


Radiuy Radius 


3 Granger 960 Te $400 ¢2 

10 Granger 960 Recsiv $100 ea 

1 Hop. GE. 23 Ghz. Video Link : $500 ea 
20° Lankurt 464 Channel Moder - $100 va. 
60 GTE Lenkurt 3612 Channei Modems $50 va 
50 Motorola MC 400 MLN 6153 Channel Modems $100 ea 
§0 MC 400 Term Cards $50 ea 
4 Micor Base Stations, 100W 42-50 on... $950 ea 
4 GE Masir ll Base Stations, 100W 42-50, wich. guard $950 ea 
4 GE Masir tl Base Stations, 300W 42-50, wien, quard,.,,, $1500 ei 
50 GE Ex i, BOW, Multi-ch., Good for 6 meters — , $60 0a 
40 GE Delta-S, 110, ch-guard, wace., very good condition .. $325 wa 
30° GE Masti Il 100W, ch. guard, wace .......... $140 ca 
6 Motorola Syntor X% trunked, Srart-net, ual Operation 

control station, NEW sins $300 ea 
1 Modax 500 eespurins $300 ¢a. 
10 Marcks, UHF, PL, Multi-ch $150 ta 
20 Mitreks. 42-50. PL, Mulliech $150 ea 
20 Micors 45W Sys 90 scan, multi-PL. WHF . $100 ea 
20 Mocom 70s, 42-50 PL 100W" wrace $100 ca 
15 #1220, 4. PL. wicharger & dattery $50 oa 
10 T1605 wikic’s $150 ea 
10 STX 800 irunked Comvercacoms w/RF Amp & Amplified 
Speaker (LIKE NEW) z $250 ea 

2 Centracum Il Desk Top Consoles wPower Supeiies & Crannal Cantro! 
Modules (No Central Elect. Bank) $1000 ea 


= SPECIAL « 
1 Box Pagers (Directors, Sprits, Pagefiay fel ig bed Ih) 1o contain 
ai least 00 pagers . 


Call Charles at CMC cninritiees, 910/769- 2885 


Advanced RF Design, Inc. 
Low Noise Preamps 
150-170 MHz Gain >24 dB NF <0.4 dB 
450-470 Mhz Gain > 18 dB NF <0.45 dB 

Priced fram $65.00 to $70.00 
1 yr. warranty 
Cait (609) 448-0910 (9 AM-SPM eastern) 


Radiuy  Radiuy 


Motorola Radiuy , where QUALITY IS #1 
But where we want to be dead last when you call 


for pricing! 


¢ MONTHLY SPECIAL: SP10s AT COST! 
VHF CSQ/PL, $144°°/$173°° ea. 


UHF CSQ/PL, $161°°/$191° ea. 
Buy 20 Units and receive an SP10 of 


your choice absolutely FREE! 


We accept TRADE-INS 
on your late model 
Motorola equipment 


PROCOMM 


Information: 


¢ A FEW SALESMAN DEMO VISARS, 
MTX 8000/9000, MT 2000 & 
HT 1000's and yes JT 1000's remain. 


805-497-2397 
805-494-5078 
805-497-3430 


Ordering: 800-497-2394 


° Two batteries supplied with every 


GP purchased at dealer cost. 
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24 Hr. FAX: 


805-494-3115 


Classified 


Delays power-down after 
ignition has been turned off. 
Installs easily inside any 
radio. 

Programmable Time Setting 


Dealer Pricing Available 


39.2 
5 AMP 
$59.” 20 APM Continous 


@ Continuous 
1-800-336-6825 


Master Card * Visa * Discover » American Express Accepted 


Hours: Mon. thru Fri. 8:00 a.m, to 7:00 p.m. E.S.T. 
D&L Wholesale Center « 3512 Cavalier Dr. « Ft. Wayne, IN 46808 


Circle (126) on Reply Card 


The MODEL 930is a cost effective instrument that can detoct, 
decode, display, and store ail of the signaling formats used in 
the telephony industry. When dalected, the signal is dantied 
as DTMF, MF or OP, and tagged as fo mode on the display 
and in ihe memory. This unit is PC compatible such thal data 
can be transferred to disk or 

hard drive when on board 

Storage is not large enough. I~ 3 
At $118.45 for the DTMF/OP Wc. ore ween ou ane f 
unit or $308.40 for the s — 
DIT MF/MF/DP version, put 

one or more in each service * 
locabon! 

AIE CORP. 1-800-397-9256 
(FAX 1-903-532-9258) 


AIE cone, 


oO} on Pr 
22 * Sem e 67% 


CONNECTORS FOR SALE 


BRAND NEW ee» ANDREW L74PN 
Hard-line connectors for 1 5/8" Premium 
silver platted & sealed in manufacturer's 
original packaging. Quantity in stock is 
limited--- $125 each plus shipping and 
handling. To place an order please call: 

(912) 244-Ss402 


«Superior Value 


L | * Exceptional Choices 


CALL 800-771-3351 
FOR DETAILS 


5 WATTS - TEN CHANNELS 


PROVIDES INSTANT COMMUNICATIONS 
WITH KEY PERSONNEL INSIDE/OUTSIDE 


Ideal for use on construction sites, in 
factories, for security control, and by 
recreational supervisors. 


FEATURES INCLUDE: 


* Superior Performance 


Equipment for sale 


PROCOM VHF & UHF 
FM TRANSCEIVERS 


HANDHELD SYNTHESIZED PROGRAMMABLE 


@ 


Range 1 to 3 miles subject to 
environmental conditions 

Weather resistant with die-cast 

frame, high impact case with 

belt clip 

Rechargeable nickel cadmium battery 
pack, A.C. battery charger, flexible 
antenna with BNC connector. 

F.C.C. license application included 
Jacks for A.C. charger, earphone, 
external speaker/microphone, and 
external antenna with BNC connector. 
Volume control/power on-off switch 
Low/Med/High transmit power output 
Buitt-in squelch control 
Programmable CTCSS tone squelch 
(optional). 

Battery/transmit and busy LED indicator 
Channel digital readout 

Ten channet selector 

Channel scan with channel lockout 


PROCOM M510 VHF 
Extended Range 
PROCOM MU510 UHF 


(800) 345-1354 High Penetration 


14811 MYFORD ROAD ® TUSTIN, CALIFORNIA 92680 


(714) 669-9890 @ FAX: (714) 669-1081 


Circle (127) on Reply Card 


CA stocks a full line of Larsen 
two-way radio & cellular antennas! 


vie 


distributed by 
\nid 


(BOO) 435-3313 wr (BOO) 284-4934 


¢ 3 Year Warranty on 
any Larsen Antenna 
Call today for 


our quaniily 
based price lists! 


USED EQUIPMENT 


* LTR & Motorola 

* Conventional & Trunking 
e Site Equipment 

e Paging Transmitters 


TERLING 


DES & DES XL 
Portable Test Sets 
Nicad Eliminators 


IKIC Speaker Microphones 


AMUNICATIONS 
Mike Malone 
1-800-786-2199 
FAX 214-562-7957 
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LL 


Portable Repeaters PL; VHF & UHF; 


Single And Rack Chargers 
CISCO Transmitters and Receivers 
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MAME LLEELEL, 


Mailing Address: 
P.O. Box 7846 
Fredericksburg, VA 22404 
3605 Loren Whitney Drive 


LCTRAONMICS 


Fredericksburg, VA 22408 


BASES and REPEATERS 

30-36; 36-42; 42-50, 100W, C.D. 
150-162, 162-174, 100W, C.D. 
450-470, 75W, C.D, 

Consolettes; Desktops and Remotes 


Many items in stock, call with your requirements. 
We have the R1801 DAC for your programming needs. Call us with your requests. 


Phone: (703) 891-0569 


We accept VISA and Mastercard Fax: (703) 891-0538 
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Classified 


Equipment for Sale 


MOTOROLA RADIOS 
NEW+ RECONDITIONED AS NEW « USED 
HT-600 / P200 « HT1000 » MT2000 + VISAR * MTX8000 * MTX 9000 * STX 
MTX800 & 900 MARATRAC * MAXTRAC « SPECTRA = SYNTOR X 9000 


WE CARRY THE FULL LINE OF 800 & 900 


ke tft fst sss se de fs See oe a Se fe fee fe Se fee fc as As also Ae aos ae a cae ae of oe ate a aca ote afe oe deo ste ake as cabs aah sah a oe eo 


TRUNKED MOTOROLA & LTR RADIOS 


eof Re pes of fee ke fe fee se 


SPECIAL! SYNTOR X 9000 30-50 MHZ SCAN ALP-NUM $1195. 


Steak aeafe eae ko ead oo seo oe Re fo a a oe fe ef ef ea os oi ae ok a as a ako ake sab teak 
RADIUS *« RADIUS « RADIUS 
TONS OF NEW RADIOS IN STOCK- LOW PRICES - IMMEDIATE SHIPMENT 
WE HAVE THEM ALL! SP10 - P110 - GP300 - M120 - GM300 
NEW SP-50'S IN STOCK- VHF & UHF 2F, 6F. 1OF! 


—} must Go's <— 


SYNTOR X VHF & UHF (NO ACESS) 
SYNTOR X 800T W/CONVENTIONAL 
MAXTRAC 12W 900 TRUNKED 


$150. 
$500. 
$395, 


S75. 
$650. 
$595. 


SYNTOR X2 800T 
SPECTRA VHF 
SPECTRA 900T 


fe tf fe fe eof ee fe eof ee ah oR ahs os Re oh Deo oof afte oe ft fe ait fee i et ak Re a ig a oe he of fe ee hee fe ode ae ft ft oft he oft oh os de od 


RADIO EXPRESS, INC. 


800-545-7748 * 703-266-1928 * FAX: 703-830-8710 


VISA MASTERCARD + DISCOVER 


"WE BUY MOTOROLA LATE MODEL RADIOS" 
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Whole$ale prices on 2-way radios & more! 


Authorized Distributor 
Mobile Communications 


Cnoouer) True Values Cseauce ) 


1-800 


48-248 


3403 Governors Orive * Huntsville, AL 35805 + Fac 205-539-1663 


Waring Signals 


COMMUNICATION 
Destrbution Center 

TELEWAVE 2:Way Sales to Radio Dealers Ony 
Site Management aR: 
SAMLEX 
Power Supplies 
RFI Connectors : 
WHELEN 


TIM 


~ el 
SHEILA 


col 
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Repair Services 


$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 
TWO-WAY REPAIRS ALL MAKES & MODELS 
SHU.OWHR. PLUS PARTS & SHIPPING/HANDLING 


FAST TURNAROUND. FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 
CENTURION COMMUNICATIONS, INC. 
892 N. DELSEA DR. VINELAND, NJ 08360 
PH:(609) 794-8000 FAX:(609) 794-8989 


MOTOROLA 
PORTABLE & PAGER REPAIR 


« PAGERS $ 10 + PARTS 
« PORTABLES $ 29 + PARTS 
¢ SYNTH. PORTABLES $ 49 + PARTS 


* QUICK TURN AROUND ¢ FREE RETURN SHIPPING 
TH: 1-800-567-5636 FAX: 305-983-0324 

M INC 8362 Pines Blvd Suite #395 
ARCOM, d 


Pembroke Pines, FL 33024 


Equipment Wanted 


WANTED 


IFR 1200S 


witracking generator 
813-258-8777 / fax 813-254-4811 
(leave message for Gordon) 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 


Buy-Comm-Co. 
1-800-347-4121 
FAX (602) 585-6900 


advertise in 
MRT where 
prospects 
invest their time 


$25.00 FLAT RATE 
Pius Parts & Shippitp 
On the following models: 
XLH-250 RH-250 


REGENCY/WILSON 
“OTHER MODELS—S30/HR Plus Parts & Shipping 
== MULTICOM=— « Fast TURNAROUND 


527 S. Broadway 
h » FACTORY TRAINED 
keer + VISA - MASTERCARD - COD 


405-799-7356 800-480-7356 
ae MOTOROLA 
_ Authorized Service 
* Authorized warranty Service 
© Quick Turn Around 
* Flat Rate Repair Available 
* Free Estimates 
© Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
(719) 547-3683 


Loudoun Communications Inc. 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.LS.T. TRACEABLE CALIBRATION 
CUSHMAN IFR 
DISTRIBUTOR FOR SALES NEW-USED 


OPTO ELECTRONICS, INC. CALL | 


3610 Dekalb Technology Parkway 
AUTHORIZED 


Suite 110/111 
CUSHMAN SERVICE 


Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


1995 


Mobile Radio Technology 


August 


Communications Systems 
REPAIR DEPOT 


Quauity Service on Microprocessor BASED 
MosiLes, Portas_es ano Controt Heaps. SURFACE 
MOUNT REPAIR. Most repairs $60 pLus Pants. FREE 
ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood * Maxon 


585 Factory Shoals Rd. 
Austell, Ga. 30001 


404-948-9566 


Classified 


4/95 


Two-Way Radio 


Rentals and Sales 
*Daily, *Weekly, *Monthly 
Very Low Rates 
Featuring Motorola portables! 


BigHorn Communications 


1-800-539-2220 


+ GP300, p2oo Rentals 


* Mobiles, Repeaters 
* Intrinsically Safe MOSS 
1-800-822-MOSS Genrer 


* Dealers Welcome 


MOTOROLA 


RADIO RENTALS 


* MT1000, HT600, P200 

* Intrinsically Safe 

¢ All Types Headphones 

* Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


SERVICE MONITOR REPAIR/CALIBRATION CUSHMAN 


Phone (970) 962-9998 


FAX (970) 962-2991 


: ier COMMUNICATION 
INSTRUMENTS — 


1714 SW 23rd Street, Loveland, CO 80537 


| ” Make ExpressTech 
your service depot. 


Repair of GE Two-Way 
Mobiles, Portables, 
& Site Equipment 

¥ 


EDACS & GE-MARC 
v 
CONVENTIONAL 
¥ 


Will Repair Hourly 
or on Contract 
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Business Opportunity 


TELECOM NETWORK 
INCORPORATED 


$$ CA$H IN $$ 
Earn Top Dollar 


Loading Community Repeaters. 
Alabama + Georgia + Florida 
Tennessee + Mississippi 


FOR INFORMATION CALL: 
800-494-3090 


August’ 1995 


Reliable Cushman repair 
+ Cushman products can 
be maintained 

Factory trained personnel 
support available-always 
has been 

» KNS Electronics Inc. 
continues support to the 
land mobile industry that 
was provided by Cushman 
for 35 years 

Trade-in offered when new 
equipment purchased 
Call for an appointment 
to have your Cushman 
repaired or calibrated 


NEW EQUIPMENT MANUFACTURED BY: 


KNS ELECTRONICS, INC. 


1609 REGATTA LANE, UNIT A 
SAN JOSE, CA 95112 
PHONE (408) 432-8100 
FAX (408) 432-8359 
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“Looking For a Job? | 
Have a Job Opening? 
use g eB 

| MOBILE RADIO'S — 
classifiedads 
They're well read! 


Call 


Classified 
_ Advertising: 


Mobile Radio Technology 


Classified 


CDS has been the leader 
in high quality propagation 
analysis sofiwareand services 
for over twelve years - 
RFCAD' isthe keystone in 
our line of RF-Engineenng 
Tools™. 

For the most efficient, 
effective, and accurate 
Multiple Site Coverage 
Analysis PC software 
package in the industry, there 
isonlyonechoice: RFCAD™. 

In addition to the PC 
software package, CDS also 
offers UNIX based 
propagation packages, Online 
Remote Access Propagation 
Services, and an array 
of additional services and 
products. Please contact us 
today to request the latest 
catalog of services. 


¢ Communications 
>) Data Services, Inc. 


Circle (134) 


NORTON ENGINEERING 


VERAGE 


+ Coverage Diagrams - Single Signal Level - Black 


MICROWAVE SYSTEMS 
On-Sercen Pith Profile Design 


Diffraction Loss Calculations 


RFCAD’ 


FOR WINDOWS IS HERE! 


* Microsoft Windows Application 
* Received Power Analysis 
¢ Multiple Site Composite Coverage 
fany number of sites) 
* Land Use and Land Cover 
Data Base Available 
* Statistical Analysis of 
Model Performance Available 
* Multiple, Propagation 
Models to Choose From 
{Longley-Rice, Biby-C, CRC) 
* 3 Second Terrain Data Available 
on Single CD-ROM 
For U.S., Canada, and Mexico 
* Field Data integration 
* Demonstration Disks Available 


6105-E Arlington Blvd. 
Falls Church, VA 22044 
(703) 534-0034 - (800) 441-0034 


on Reply Card 


RADIO 


& White 


Applied Spectrum Research 


Frequency Management 
Consultation 
Software Development and Planning 


2975 Valmont Rd, Suite 100 
Boulder, CO 80301 USA 
(01)303 444 4871 

Fax: 303 444 4872 


John P. Murray 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and site management software. Give us a call and we'll tell you 
how. Do “what if” studies and solution analysis in-house! 
Call for free brochure & demo disk. 

SorrWricut, LLC 

4010 So. Jouer St, Sure 204 

Aurora, CO 80012-3150 USA 

Tru. (303) 344-5486 

TeceTAP (BBS); (303) 344-5378 (9600, N.8,1) 

Fax: (303) 344-2811 
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- Service - Sales - SMR Billing 
Pager Billing - Accounting 


Computer Resources, Inc. has the 
solution for all types of two-way radio 


Reflecicd Signal Analysis , 
Route and System Diagrams 
Map Crossings Graphic with Dimessions 
Performance Predictions - Analog & Digital 
High Resolution Graphic Printing - Printers & 
Plotters » Black/White & Color 
Reads 3-second Terrain Data 
10002 McDuff Court 
Vienna, Va 22181 
Phone: +1 703 938-5745 
Fax: +1 703 938-9168 


Coverage Diagrams - Multiple Signal Level 
Multiple Color 


+ 360) Radiats - [2.5.25 and 50) Mile Radius 
+ User Defined Antenna Pattern 

* Antenna Radiation Diagram Plot 

* Rehef Maps - Multiple Colors 

* Reads 3 Second Terrain Data 


FREE BROCHURE 
AND 
DEMO DISK 
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Radio Propagation Software for PC's / WINDOWS 
* LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 

* No Radial Generation Required - Real Time Propagation Study / Profiles 

« DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 

* Multiple Propogation Models - Okumura, Field Strength, Shadow Maps 


* VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
* 3 Second Digital Elevation Data on CD-ROM and Floppy Disk 
Rocky Mountain Communications, Inc. 


2023 Montane Drive East * Golden, Colorado 80401-9123 
Tel: (303) 526-5454 » Fax: 526-2662 » BBS: 526-2723 
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billing und management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 
software, hardware, and training. 


205-987-1523 / 205-987-1709 FAX 
Circle (137) on Reply Card 
Alphanumeric Paging Software 
for UNIX and PC Networks 


(404) 495-0718 


CUSTOM RF SOFTWARE TOOLS 


Coverage Digital 

* Digital/Analog * Throughput 

* Reliability * Response time 

«2D contours *Fast Color Printer plots 
*3D terrain grid *Map Features 


Simulcast Interference Minimization & Others 


CMC CONSULTING (214) 612-8880 


Classified 


PAGER & CELLULAR 
BILLING SOFTWARE 


800-466-6261 
CALL FOR DEMO 
PAGE-1 SOFTWARE 


“Great article! 

Can we get copies for 
our clients and sales 
force?” 


Whether it’s 

an article, 

ad, oran 

interesting 

column, take 

advantage Of fiat 

this unique 

opportunity & 

to promote 

your 

business 

and 

products 

through reprints - available from 
this magazine. Reprints are great 
promotional pieces and make 
excellent marketing tools ... all at 
a minimal cost. 


Available in full-color or black & 
white, reprints can be obtained 
from any issue, 


For a free price quote, 
contact Chris Lotesto, 
toll-free at 800-458-0479 
or 312-435-2357. 


Circle (140) on Reply Card 


Computer software 


and Management 


es Site 


e Site 


F fice 


Hwee 


noUmemMunnern 


SOFTWARE BREAKTHROUGH 


Save Time Designing, Optimizing and Managing 
Wireless RF Communication Sites! 


Eliminate the “Shotgun” Approach to Site Design 


Py Intermodulation Interference Analysis 
2 Transmitter Noise 
° Receiver Desense Anclysis 


Management Database 


COMSITE 
HA LLL 


BY DOUGLAS INTEGRATED SOFTWARE 


Design 


all: 
800-845-0408 
904-656-8673 


1350-E4 Mahan Drive, Ste 160 
Tallahasee, Florida 32308 
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F. requency Data 


“REGIONAL FREQUENCY 
DATABASE SYSTEMS 
ON CDROM 


“Regional Tg, 
Series 1995 


g 


— 


( Master Frequency 
\ Database 
\& ByPerCon VAS ~ + 
i eS 
Data Access Program Included 
* Fast Ill Easy To Use I!! Multi-Screens !!! 
* More Fields : Over 60 Fields 
* Import / Export / UFDBF/ Build Your Own Databases 
* Faster Searches ( Over 2 Times Faster ) 
Call for more info and pricing on our complete product line. 
4906 Maple Springs / Ellery Road 
Bemus Point, NY 14712 
(716) 386-6015 (716) 386-6013 FAX 


a 
XO 
* Many New Program Enhancements 
PerCon Corporation 
Circle (139) on Reply Card 
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Classified 


52 California 


Antenna Sites... 
and Growing 


Call for the latest listing 
—~->| of premier California sites 


i 
@ Napa. Somema és Lake Counties 


: @ Sacraments: Valles 


} @ San Franeneu Bay Area 


i, 
\ © Santa t fans. Sante Cruz 


\ = Monterey Counues 


erty 


S \ @ The Stere Foothills 


i. — @ Sun Joaquin Valley 
\ 


\ @ Ventura, Orange 
\ &LA 


\@ The Inland 
\ 
Empire 
t San Diego Area 
A \ 


@ {he Greater 


Newest Site: 
Murrieta/Temecula 


4 " DtaBLo COMMUNICATIONS, INC 


Northern California - Pt. Richmond 
(510) 236-3700 Fax (510) 236-3799 
Southern California - Burbank 
(818) 842-5000 Fax (818) 842-5335 
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NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 


The NCSD contains thousands af prime 


antenna sites, all with space for lease 
Just $15 per year For information call 
Tel: (908) 462-5964 Fax: (908) 308-4633 


Tower space 


PRIME NORTHERN 


NEVADA SITES 
Our newesl, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


RF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 


MIVIROTT 


COMMUNICATIONS GROUP 


1425 GREENWAY DRIVE, SUITE 350 
IRVING, TEXAS 75038 
214/580-1911 © FAX: 214/580-064 | 


REscO TOWER 
COMP AWN ¥ 


Sites available 
GA and SC 


Call Miles McSweeney 
803-686-6686 


40+ choice antenna 


sites in California. 


* Stand-by Power / Air cond. 
* Continuous Monitoring 
e High-Security Access System 
* Land available for develop- 
ing your own site at 
Oat Mountain, Chatsworth 


ee Meridian |. 
Aad Communications 


Great siles, preal service, since 1956 


Call Rich or Jack Reichler at 


(800)400-SITE 


HIGH AND MIGHTY IN THE GREAT SOUTHWEST. 


130 premier wireless communication sites in Texas, Okla- 
homa, New Mexico, Arizona, Colorado and Nevada. 
Cities served: Albuquerque, Santa Fe, Phoenix, Tucson, Las 


Vegas, El Paso, Midland, Odessa, Dallas, Austin and points 


between. 


* Single source for wide area coverage 
* Professionally managed sites 
* Seeking additional sites to serve your communication needs 
P.O. Box 5556 Abilene. Texas 79608 Tel. 915-690-5917 Fax 915-690-5819 


CASTLE TOWER CORPORATION 
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WESTERN WASHINGTON 
Commercial power with generator backup. 
Good security. Year around access. 
Five Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


TEL: (708) 823-7713 
CHICAGO TOWER 
LEASING CORP. 


’ COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 
AREA 


STAN STANN 


P O. Box 31160 
CHICAGO, it 60631 


OVER 


ose TOWERFUL™ 


COMMUNICATION SITES 


for expanding coverage 

* Cost Efficient Performance « Competitive Prices 

* Nationwide Sites * Prompt License Filing 
+ PAGING « PCS » SMR/ESMR + MOBILE DATA * BROADCAST 


615-775-8079 


P.O. BOX 23387 « CHATTANOOGA, TN 37422 


“One Call and Your 
Signal is On”™ 


SIGNAL ONE @ 


N.E. Connecticut 
1275 ft. AMSL 
Brand New Rohn 80 
(203) 295-0445 


ENGINEERING COMPANY 
THE BEST SITES IN 


Houston, Chicago, Atlanta, Denver, 
Nashville, Louisville, New Orleans, 
Ft. Worth, San Antonio, & Corpus Christi 
I1111 Katy Freeway, Suite 360 
Houston, Texas 77079 
(800) 966-8885 Fax (713) 984-0066 | 


Classified 


IF YOU'RE LOOKING TO 


BUY, SELL 
OR 
RECRUIT... 


Place your ad in mobile communications' 
#1 classified section. 


Mobile Radio 
‘Technology. 


They work! 


Contact: 

Classified Advertising Manager 
Mobile Radio Technology 
9800 Metcalf 
Overland Park, KS 66212-2215 


Phone: 913/967-1923 
FAX: 913/967-1735 
BEEBE BRBEBBRERBHRERBEE 
INVEST YOUR MONEY 
WHERE PROSPECTS 
INVEST THEIR TIME 


USE MRT 
CLASSIFIEDS 


CALL 


FlLS/9EL-~1LI23 
OR FAX 
BLS So LL ESS 


| Lightning prevention 


my 1 IGHTNING 
= PREVENTION 
SYSTEMS 


STATIC DISSIPATION AND 


GROUNDING SYSTEMS FOR 
COMMUNICATIONS TOWER SITES 


204B Cross Keys Road, Berlin, NJ 08009 
FAX 609-767-7547 ¢ (609) 767-7209 
Don't Wait Until It's Too Late! 


1-800-475-1780 


Tower space 


MicroNet in: 


aguas Site Management au 


Over 100 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, New 
York, Pennsylvania and Texas 


Site Development and 
Acquisition 


MicroNet 


Site Management 
2370 York Road, Bldg. B 
Jamison, PA 18929 


(215) 491-7400 
fax (215) 491-0260 


Contact Jim Innes 


Tower services 


TowerWatch 


Tower Monitoring Systems 
¢ FAA Reporting and Logging 
{to meet FCC & FAA requirements) 
* Lighting & Security Alarm Equipment 
¢ Central Station Monitoring 


Dealer lnquittes Welcome 


Circle (142) on Reply Card 


SABRE COMMUNICATIONS CORPORATION 


Designs, Manufactures, Installs 
Guyed and Self Supporting 
TOWERS 


Worldwide For 
CELLULAR, MICROWAVE, BROADCAST, 
CATV AND SPECIAL APPLICATIONS 


3400 HWY 75 NORTH 
P.O. BOX 536 
SIOUX CITY, 1A 51102 


PHONE (712) 258-6690 
1-800-369-6690 
FAX (712) 258-8250 
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Addcom Communications 

Air Comm 

Allen Telecom Group 

Andrew Corporation... 

The Antenna Farm 

Astron Corporation 

Automation & Electronics Eng......... 
AVIOO MNCs cacanantinacee 50 
Bird Electronic Corp. v.cccesescccsesrecseee 81 
Bramceo, INC. vo. ccccseeee ansen. FTG 
Brown and Schwaninger 

Cartwright Communications 
CELWAVE ¥s 
Centurion International INC. wu. 9 
Chargeguard Corp, vccccsescecseseseeres 99 
Cimarron Technologies . vied 
David Clark C0., ING. ..ccccceseesceseeeeeees 24 
CML Technologies INC. oo... 42 
Combined Technologies, Inc. .. 
Communication Instruments 
Communications Associates 
Communications Center 
Communications Data Services ... 
Communications Specialists 
Computer Resources Inc. ..... 

Connect Systems, Inc. .......... 

Control Signal Corp. ....... 

Crystronics, Inc. 0.0... 


Diablo Communications, Inc......... 
D&L Communications, Inc. ........... 103 
D&L Communications, Inc. .... 100,101 
Doppler Systems, Inc. ....... 

Douglas Integrated Softwa 
DuraComm Corp. .....:cccesceeees 


EF Johnson 

El Paso Communication Sys. .. 

EMR Corporation .......... 

EricSSOn INC. ......ccccceses 

E Trunk Systems, Inc, 

Fanon Courier 

Fourth Dimension .... 

Gamber Johnson 

Gencron Engineering, Inc..... 
Grayson Electronics 

Henry Radio 

PUG OTS UNG iii asccisasersntestatbuenngoes 29 
Hutton Communications . 

Hy-Q International 

IER Systems; (nos nccinacanniess 43 
JFW Industries, Inc..... 

JPS Communications 

Kenwood U.S.A. Corporation... 

KNS Electronics, Inc 

Larsen Electronics 

Leathersmith 

Marconi Instruments 

Marek & Company 

Maxon America, Inc.... 

MEME Wi Gia cswsasnazesenavese 

McManus Communications 

Mechem Electronics 

Meridian Communications , = 
Midian Electronics, ING. ccc 17 
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FastFact Advertiser 
Number Hotline 


114 705-435-2388 
117 602-275-4505 
216-349-8400 
708-349-3300 
800-255-6222 
714-458-7277 
800-527-4596 
803-892-2181 
216-248-1200 

115 513-773-6255 
139 202-223-8837 
65 .,....... 800-543-8614 
15 .......... 800-321-4700 
800-228-4563 
800-458-3410 
800-487-7184 

seeseeee 508-751-5800 
404-266-8315 
513-595-5900 
303-962-9998 
800-435-9313 
915-821-5000 
800-441-0034 
800-854-0547 
205-987-1523 
800-545-1349 
303-989-8000 

102 305-566-6949 
141 510-236-3700 
133 ........ 800-336-6825 
124,126 . 800-336-6825 
602-488-9755 

wees 904-656-8673 
816-746-8300 
602-204-2597 
800-328-3911 
915-533-5119 
602-581-2875 
800-GE1-2345 

eesevere 914-245-1128 
800-345-1354 
516-467-1220 
715-344-3482 
800-556-8866 
800-800-7465 
800-877-7979 
800-949-9490 

36,38 ..... 800-442-3811 
111 606-283-5000 
316-522-4981 
317-887-1340 
919-790-1011 
310-639-4200 
408-432-8100 
800-426-1656 
800-233-0440 
800-233-2955 
214-828-0634 
816-891-6320 
800-323-9122 

sessree 501-763-6250 
703-891-0569 


30 .......,.. 818-222-5655 


14... 602-884-7981 


Company 
Midland International LMR 
Mobile Radio Technology 
Reprints 
Modular Communication 
Systems 
Motorola Test Equipment 
Multiplier Industries Corporation 
WX-COM): INGisssscesiccncicsicasiion 110 
NATCOM | ING; :isivivcsraraccnuscimnninome 91 


Northstar Communications .............. 
Norton Engineering 

Omnicron Electronics ... 
Optoelectronics, INC... cece 32 
Orbacom Systems, INC. ou... 79 
Percon Corporation 

Personal Comms Industry Assn. .....67 
PHOLOCOMM, INC. v.cececcsceeesseeeeeee 68 
Polaris Industries 

Polyphaser Corporation ... 

Procomm 

Pyramid Communications 

Radio Express, Inc. ... 

Radio Midwest 

Radio Wholesale .... 

Ramsey Electronics ... 

RCW Distributing 

RELM Communications 

RAO UNG wiasscesessccaveznxecs 

RMS Communications 

Rocky Mountain Comms Inc. 

Santa Fe Distributing 

Sentry Manufacturing Co. ... 
Serviceware Corporation 

Setcom Corporation 

Sharp Communication .. mA 
SHG BTOUBTE: UIC; cssissimsasecsrsereenonrs 31 
Sinclair Technologies, Inc.............0. 70 
SMC Electro-Mount 

SEOWVIMII ID css cccenstetyscrenatrashbetictvoeainy 
Solar Electric Specialtie 

Sonic Communications, Inc. 

DANS sisinsrinmnisinranawswOt 
Sti-Co Industries INC. wc 58 
Survey Technology .... 

Telepoint, Inc 


TPL Communications, Inc. .............. 
Transcrypt International, Ltd. ........... 3 
Trident Micro Systems 

Tripp Lite 

Trylon Manufacturing Co., Ltd. ........ 84 
TX RX Systems, Inc. ...........04 

Vega, A Mark IV Company 

Versatel Communications 

Vocom Products Company LLC 
WAVETEK 


WirelessWorld Expo ‘95 
W & W Associates 
ZONING i sseriesssnenes 

Z Technology 


FastFact Advertiser 
Number Hotline 


800-MID-LAND 
800-458-0479 


818-764-1333 

6,44 ...... 800-505-TEST 
800-642-2424 
800-638-5577 
800-844-8287 

.. 800-854-3906 
800-606-7437 

. 703-938-5745 

.. 203-928-0377 
800-327-5912 
609-829-4455 

.. 716-386-6015 

... 800-416-5521 
800-223-9580 
800-752-3571 
800-325-7170 
805-497-2397 
310-430-5892 
703-266-1928 
800-521-2468 
800-53-RADIO 

97 ........., 800-446-2295 
113 ......., 800-726-9015 
800-874-4665 
800-USA-1USA 
904-873-0222 
303-526-5454 
913-492-8288 

... 800-252-6780 
613-521-7391 

ssreseeeee 415-965-8020 
800-548-2484 
800-25-SHURE 
905-727-0165 

.. 800-527-1079 
303-344-5486 
800-344-2003 

... 800-688-1944 
410-263-2481 
716-662-2680 
503-591-5986 
310-652-3666 
800-472-7373 
800-475-1780 

..- 213-256-3000 
800-276-8799 
800-798-7881 
312-329-1407 
519-669-5421 
sssteseereee 716-549-4700 
9 oo ceceeeeeese 818-442-0782 
119 800-456-5548 
800-USA-MADE 
800-392-8100 
310-268-2464 
901-286-6275 
913-967-1969 

39 .......... 800-221-0732 
17,53,58, 206-820-6363 
75 vseeresee 503-591-5051 


ASST 


= Builtin CTCSS é & ies 
_ Extremely easy, user Fea operation 


SL Series Mobiles: (above) 
1-40 watts power VHF (150-174 MHz) 
25 watts power UHF (450-482 MHz) 
+ 6 channel capability with pre-set squelch 
4 Built-in CTCSS; DCS & Two Tone Sequential 


PT. Series Portables: (above) 
5:watts power VHF (150-174 MHz) 
4 watts power UHR (450-512 MHz) 
6 channel capability without scan 
Built-in CTCSS, DCS and Two-Tone Sequential — 
Great for Talk-Back Paging applications 


WHS150 Series Portable: (left) 
4 4 watts power UHF (450-482 MHz) (482-512 MHz) 
4 5 watts power VHF (148-174 MHz) 
&. 16-channel capability with scan 
* Built-in CTCSS and a full function keypad for 
DIME encode /:decode and programmable ANI. 
&. Easy to use with new, more comfortable ergonomic shape 


7707 Records Street In Canada, Call 
Indianapolis; IN'46226 Tad Radio of Canada, Inc. 


310129 Ave. - 
eee hes et Vernon, BC VIT1Z2 


604-545-1150 


ee TP-3200 0 279.95 
«SPU Featured|Shared Repeater Tore Panel” 
> with + IS7CTCSS/DES codes. ‘In: 
«Rack Mount Version.. 


| TE-64 $79.95 
Self-contained Encoder, Rotary Dial Selection: 
Giéar-for the Benchtop: 9:25" 3.3" x 1:7" 


csi-100 Pe 
Video Modem Sends and receives broadcast 
quality, single frame, color video-over ANY 
narrow-band communications channel. 


cir, BeGpe wr 
pry rom as 
- - aie 
- 3 OT ASI ro, 
CC-1/CR-1 $49.95 each 


Surface: Mount Component Kits:for repairing 
SM circuits..CC-1 for capacitors/GR-1 for 
_ fesistors- 


| 

/ID-8 $89.95 
Automatic: Morse Station Identifier. Meets all 
FCC ID Requirements. Fully field program- 
table with included keypad. 1.85"x 1.12%;35" 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential; 
other formats available. 7.5° x 7.8" x 2.7" 


iN us $54.95 $D-1000 $59.95 DTD-1 $59.95 PE-4/PE-15 $99.95 
Vy SRG) Squential Encoder, Two-tone Sequential Decoder: Single*Function DITMF Decoder, Multiple Call POCSAG (RPC-1) 
Sutsaseetibly mounts inside-radio Programmable unit provides Provides switch outputs: via Paging Encoders. Where direct 
orather enclosure. Multiple call switched outputs from two-tone DTMEF. 1.25" x 2.0" x .4" control of local area paging is 


capability. 1.25" x 2.0" x .4" 


paging calls. 1.25" x 2.0" x .4" 


DCS-23 $59.95 
Digital Coded) Squelch 
Encoder-Decoder. Pro- 


grammable to all codes. 
1.36" x 1.18" x .25" 


TS-32P 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1.25" x 2.0"x.4" 


TS-64 $64.95 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25" 


$S-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


desired. 1.78" x 1.03" x .35" 


$27.95 


$S-32PA $28.95 
Programmable CTCSS 


Encoder. Custom tones or 
audible tones also avail- 


able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 


eel COMMUNICATIONS SPECIALISTS, INC. am 


fF—f] (714) 998-3021 © FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 « FAX (800) 850-0547 


ss 


‘Outside USA or Canada: Jescom Intemational, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA - Phone (415) 574-1421 « FAX (415) 574-5297 - Also in Italy and Spain 
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